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A  GOOD  EXPORT  YEAR. 

'I'lie  figures  just  available  for  June,  cunipleting  the  fiscal 
year  of  the  government,  show  a  very  satisfactory  condition 
as  to  export  trade  in  general  and  more  particularly  in  re¬ 
gard  to  electrical  exports.  In  a  general  way  the  month  itself 
maintained  the  advance  of  the  year.  The  exports  of  heavy 
electrical  machinery  were  $825.1)91,  as  compared  with  $586,- 
202,  and  the  exports  of  electrical  instruments  and  apparatus 
were  $884,839,  as  compared  with  $902,503,  or  a  total  of 
$1,709,930,  against  $1,488,705  in  the  previous  June.  The 
latter  average  if  kept  up  through  the  year  would  mean 
over  $20,000,000,  while,  as  a  matter  of  fact,  exports  reached 
$18,727,455.  This,  however,  was  a  gain  of  $3,985,060  over 
1910.  If  we  could  look  for  an  annual  increase  of  $4,000,000 
in  such  exports,  which  has  been  had  now  for  two  successive 
years,  electrical  niamifacturcrs  might  fairly  congratulate 
thein.selves. 

Looking  a  little  into  the  details  for  the  year,  it  is  seen 
that  the  exports  of  heavy  goods  in  1910-11  were  $8,024,- 
028.  as  compared  with  $(>.048,263  in  19(8)- 10,  while  the  ex¬ 
ports  of  instruments,  etc.,  were  $10,702,827,  as  compared 
with  $8.()94.I32,  an  increase  of  nearly  $2,000,000  in  each 
class,  while,  as  before,  the  smaller  lines  of  apparatus  are 
shown  to  be  the  more  marketable.  As  to  customers,  Eng¬ 
land  and  France  remain  among  the  smallest,  with  actual  de¬ 
clines,  while  the  trade  with  Germany  and  Italy  is  so  small 
as  not  to  appear  separately  in  the  returns,  (.'anada  looms  up 
splendidly  and  it  will  be  interesting  to  see  what  reciprocity 
will  do  in  this  respect.  She  took  $4,912,189  as  against 
^3-.S57'954  previous  year,  and  it  will  he  noted  that 

the  aggregate  is  25  per  cent  of  the  total  electrical  exports. 
Here  is  certainly  a  friend  and  customer  to  cultivate.  But 
Japan,  Mexico  and  Brazil  are  also  excellent  consumers  of 
our  electrical  wares,  taking  as  follows  in  1910-11;  Japan, 
$2,215,173;  Mexico,  $2,468,888;  Brazil,  $2,446,041,  a  total 
of  $7,130,102,  or  nearly  30  per  cent  of  the  trade.  Hence 
it  may  be  said  that  four  countries  take  about  half  of 
our  electrical  exports.  It  would  seem  that  some  of  the 
others  might  come  in  time  to  the  same  level  if  se  In- 
lously  cultivated,  for  outside  of  Europe  the  conditions  of 
demand  and  opportunity  appear  to  be  pretty  much 
the  same  every w’here.  Of  course,  when  money  is  secured 
in  any  European  country  for  a  new  trolley  or  lighting 
system  in  Asia  or  South  America  or  a  telephone  ex¬ 
change  in  Africa  it  is  likely  that  the  apparatus  will  be 
bought  in  the  country  that  is  investing,  but  we  can  also 
undertake  such  financial  deals  and  may  be  in  them  again 
when  there  is  any  genuine  revival  of  trade  and  speculation. 
Meantime  we  may  regard  ourselves  as  more  than  holding 
our  own  in  the  markets  of  the  world  with  a  miscellaneous 
electrical  trade  over  the  counter. 
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THE  CALCULATION  OF  CAFAQTIES  OF  PARALLEL  SUSPENDED  WIRES. 

When  a  condenser  is  formed,  say,  of  a  square  sheet  of 
glass,  coated  on  its  faces  with  tinfoil  sheets,  and  a  differ¬ 
ence  of  electric  potential,  as  from  storage-battery  termi¬ 
nals,  is  applied  to  the  coatings,  the  glass  is  subjected  to 
electric  stress  exerted  through  the  sheet.  Electricity  is 
either  actually  or  virtually  driven  through  the  sheet,  but 
only  by  an  elastic  yield,  assuming  jjcrfect  insulation  in  the 
glass.  If  we  double  the  impressed  potential  difference  we 
double  the  elastic  electric  transfer.  The  quantity  of  elec¬ 
tricity  which  is  elastically  transferred  with  unit-impressed 
potential-difference  is  a  measure  of  the  yieldingness  of  the 
glass  slab  to  the  stress  and  is  called  the  capacity  of  the 
condenser.  The  capacity,  in  the  case  of  a  slab  condenser, 
varies  directly  with  the  coated  surface  area  and  inversely 
as  the  thickness.  Quantitatively,  simple  as  the  capacity  of 
a  condenser  is,  when  formed  of  a  dielectric  slab,  the 
capacity  of  a  dielectric  mass  of  more  complex  geometrical 
form  is  so  difficult  to  ascertain  that  only  about  twenty  of 
the  very  simplest  cases,  out  of  the  infinite  possible  number, 
have  yet  been  worked  out  mathematically. 

I'ortunately,  some  of  the  most  frequently  recurring  prac¬ 
tical  cases  of  capacities  are  comprised  in  those  that  have 
been  worked  out.  Among  these  is  the  very  common  case 
of  the  capacity  of  a  pair  of  i)arallel  conducting  aerially 
insulated  wires  uniform  in  size  and  separation.  The 
linear  capacity  of  such  a  pair  or  wires,  far  from  the  ground 
and  from  other  wires,  has  a  well-known  and  relatively 
simple  algebraic  expression.  When,  however,  we  bring 
other  wires  into  the  vicinity  of  our  first  pair,  or  when  we 
bring  the  surface  of  the  ground  into  active  cf)nsideration, 
the  problem  becomes  much  less  simple,  d'he  general  theory 
of  it  was  first  published  by  Clerk-Maxwell  about  fifty  years 
ago,  but  in  a  form  which  did  not  lend  itself  readily  to  com¬ 
putation.  Mr.  Oliver  Heaviside,  about  thirty-five  years 
ago,  brought  out  a  modification  of  the  Maxwell  theory 
which  was  a  little  more  amenable  to  arithmetical  treatment, 
and  he  worked  out  a  few  examples. 

In  the  article  commencing  on  page  386  of  this  number 
Mr.  I'rank  1'.  Fowle  applies  the  Maxwell-IIeaviside  theory 
to  a  number  of  interesting  practical  cases,  and  the  numeri¬ 
cal  results  which  he  obtains  are  of  great  practical  value. 
In  the  first  place,  the  article  shows  that  the  capacity  of  a 
pair  of  metallic-circuit  wires  is  so  slightly  affected  by  the 
presence  of  the  conducting  ground,  or  the  presence  of  other 
metallic  circuit  wires  in  the  neighborhood,  that  the  differ¬ 
ence  is  for  ordinary  distances  practically  negligible.  This 
fact,  indeed,  has  long  been  published.  Secondly,  a  number 
of  new  interesting  cases  are  worked  out  of  three  and  four 
wires  in  various  generally  used  groupings.  It  is  shown, 
for  example,  that  three  wires,  spaced  on  the  edges  of  an 
equilateral  prism  5  ft.  wide  and  25  ft.  above  ground,  will 
have  practically  balanced  capacities,  if  operated  star  three- 
phase,  with  the  generator  neutral  disconnected ;  whereas, 
if  the  generator  neutral  be  grounded,  the  capacity  of  the 
uppermost  wire  becomes  less  than  that  of  the  others  and 
the  charging  currents  of  the  system  become  unbalanced, 
unless  the  wires  are  systematically  transposed.  Another 
valuable  result  worked  out  in  the  article  is  the  reduction 
in  the  effective  capacity  of  a  phantom  telephone  circuit  as 
compared  with  its  resistance  and  the  constants  of  the  two 


component  loops.  The  article  can  safely  be  regarded  as 
the  best  piece  of  numerical  work  that  has  appeared  on  this 
subject  for  a  long  time. 


STREAM  FLOW  AND  FORESTRY. 

In  another  column  we  present  an  interesting  communica¬ 
tion  from  Professor  Mead  concerning  our  recent  comment 
on  the  data  in  his  important  Bulletin  on  deforestation  and 
stream  flow.  We  should  ordinarily  make  very  brief  fur¬ 
ther  comment,  as  it  is  eminently  proper  for  an  author  to 
reinforce  his  case  in  such  wise.  As  the  matter  is  of  large 
public  interest,  however,  it  seems  worth  while  again  to 
call  attention  to  it.  Professor  Mead’s  criticism  is,  in 
effect,  that  the  fifteen-year  periods  which  we  compared 
would  give  materially  different  results  were  they  extended 
to  sixteen  or  seventeen  years,  which  results  he  presents. 
The  discrepancy,  such  as  it  is,  is  wholly  due  to  the  fact  that 
the  years  1888  and  1889,  the  sixteenth  and  seventeenth 
years,  were  respectively  years  of  extraordinarily  high  and 
extraordinarily  low  water,  so  that  their  effect  upon  the  av¬ 
erage  is  relatively  large.  The  conclusions  as  regards  low 
water  remain  essentially  unchanged  whichever  period  is 
taken;  but  the  thirty-four  days  of  flood  in  1888  shift  the 
totals  conspicuously  according  as  they  are  included  in  one 
or  the  other  period.  Now,  we  may  first  remark  that  these 
very  unusual  years  fall  well  into  the  period  of  extremely 
heavy  forest  cutting  in  Wisconsin.  The  deeper  one  goes 
into  this  period  obviously  the  less  striking  the  differences 
between  the  initial  and  final  stages  would  be  if  there  were 
a  marked  effect  due  to  deforestation. 

Even  a  more  striking  comparison  is  furnished  if  one 
examines  the  earliest  part  of  the  record  in  comparison  with 
the  latest.  Professor  Mead  reckons  that  the  period  of 
heaviest  cuttings  took  place  for  twenty  years  or  so  begin¬ 
ning  with  1880.  If  one  examines  the  records  prior  to  i88(i 
he  finds,  in  the  seven  years  for  which  the  data  are  recorded, 
just  two  days  above  the  lo-ft.  stage  and  none  below  the 
2-ft.  stage.  Taking  now  the  last  seven  years  of  the  record, 
one  finds  twenty-seven  days  above  the  lo-ft.  stage  and 
ninety-nine  days  below  the  2-ft.  stage.  Since  Professor 
Mead  has  adduced  the  difference  in  rainfall  as  an  explana¬ 
tion  of  such  differences,  it  should  here  be  noted  that  during 
the  last  period  the  annual  rainfall  was  something  like  10 
per  cent  below  the  first  period,  in  spite  of  which  there  were 
twenty-seven  days  of  flood  as  against  two. 

In  this  connection  it  is  worthy  of  note  that  the  high- 
water  year  of  1888  was  a  year  of  slightly  subnormal 
rainfall,  while  the  year  of  heaviest  rainfall  during  the 
first  period,  exceeding  the  record  of  1888  by  about  18 
per  cent,  produced  no  days  of  extreme  high  water  at  all. 
We  thus  have  the  curious  phenomenon  at  the  end  of  the 
period  of  deforestation  recorded  of  repeated  floods  on  de¬ 
cidedly  subnormal  rainfall.  Further  examination  does  not 
bear  out  the  comfortable  view  that  difference  in  rainfall 
is  chargeable  with  the  whole  difference  in  flow.  The  second 
period  of  seven  years  of  the  record,  that  immediately  after 
the  date  stated  by  Professor  Mead  as  the  beginning  of  the 
heaviest  cutting,  happened  to  be  a  period  of  exceptionally 
high  rainfall,  14  per  cent  greater  than  in  the  previous  seven 
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years;  yet  the  first  period  showed  no  days  below  the  2-ft. 
stage  and  but  thirty-nine  days  below  the  3-ft.  stage,  while 
the  second  period,  of  heavy  rainfall,  gave  four  days  below 
2  ft.  and  incidentally  one  below  lYz  ft.  and  fifty-four  days 
below  3  ft.  It  strikes  us,  therefore,  that  the  appeal  to  rain¬ 
fall  is,  to  say  the  least,  inconclusive.  That  subnormal  rain¬ 
fall,  other  things  being  equal,  tends  to  low  water  and  ab¬ 
normal  rainfall  to  high  water  admits  of  no  dispute,  but  in 
this  case  other  things  which  have  a  bearing  upon  the  re¬ 
sults  apparently  were  not  equal. 

We  refrain,  in  the  absence  of  longer  records  than  those 
before  us,  from  laying  much  weight  on  the  fact  which  Pro¬ 
fessor  Mead  has  brought  out  so  forcefully,  that  the  latter 
part  of  the  period  of  deforestation  has  been  pretty  consist¬ 
ently  marked  by  lower  rainfall  than  the  earlier  period.  The 
evidence  to  connect  actual  decrease  of  local  rainfall  with 
local  deforestation  is  as  yet  slender;  but  cases  like  that 
before  us,  in  which  there  is  a  marked  difference  in  the 
averages  taken  over  fifteen  or  more  years,  certainly  call  for 
further  examination.  The  difference  in  temperature  be¬ 
tween  an  area  above,  say,  1000  square  miles  of  dense  for¬ 
ests  with  lofty  trees  and  the  same  area  reduced  to  black¬ 
ened  slashings  can  hardly  be  regarded  as  negligible,  and 
such  temperature  differences  should,  and  probably  do,  pro¬ 
duce  local  differences  in  precipitation.  This  phase  of  the 
matter,  however,  cannot  be  settled  without  even  a  more 
thorough  and  protracted  examination  of  local  conditions 
than  Professor  Mead  has  given  us  in  his  admirable  Bulletin. 
To  sum  up  the  whole  situation,  it  appears  to  us  after  a 
pretty  careful  examination  of  the  data  presented  concern¬ 
ing  the  Wisconsin  River  that  Professor  Mead,  in  an  entirely 
praiseworthy  effort  to  take  a  cautious  and  conservative 
view  of  the  facts,  has  considerably  undervalued  some  of 
his  own  important  data. 
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in  the  storage  may  happen  to  be  more  important  from  some 
viewpoints  than  those  accompanying  the  change  in  the 
transmission. 

The  article  points  out  that  in  certain  energy  systems  the 
change  in  energy  storage  occurs  in  one  form  only,  while 
in  other  systems  it  occurs  in  more  than  one  form.  For 
instance,  if  a  locomotive  is  in  steady  operation  hauling  a 
number  of  cars  at  a  steady  rate  on  a  level  track,  then  there 
will  be  a  storage  of  mechanical  energy  in  the  momentum 
of  the  moving  system.  The  only  appreciable  forces  on  the 
drawbars  of  the  cars  are  those  due  to  the  frictions  of  the 
wheels,  rails  and  air.  If  now  the  engine  suddenly  accel¬ 
erates,  there  will  be  storage  of  energy  in  both  engine  and 
cars,  whereby  the  drawbar-pulls  become  for  the  moment 
vastly  increased.  The  transient  phenomenon  of  energy- 
storage  into  the  train  overshadows  the  steady  delivery  of 
energy  out  of  the  train,  but  the  storage  is  in  this  case 
of  only  one  type,  that  is,  momentum  storage  or  inertia 
storage. 

.\s  illustrating  a  different  phase  of  the  subject,  consider 
the  case  of  a  large  mass,  like  a  bass  drum,  fastened  to  the 
end  of  a  long  vertical  spiral  spring  and  the  system  placed  in 
motion  by  being  suspended  from  an  elevator  car.  It  is  clear 
that  during  steady  ascent  the  spring  will  be  extended  only 
by  the  weight  of  the  driun  and  by  the  steady  windage-pres¬ 
sure  on  it  of  the  displaced  air.  Energy  will  stream  out  of 
the  system  slowly  in  windage  friction.  But  energy  will 
be  stored  in  the  system  in  two  different  ways — first,  in  the 
momentum  of  the  drum,  and,  second,  in  the  elastic  exten¬ 
sion  of  the  spring.  If  the  rising  car  suddenly  accelerates,, 
there  will  be  a  change  of  energy  storage  of  each  kind,  and 
this  double  change  of  storage  is  likely  to  be  accompanied 
by  oscillations  of  the  spring-drum  system.  The  note¬ 
worthy  feature  is  that  when  energy  storage  in  a  system  is 
of  the  single  type  change  in  storage  occurs  steadily,  but 
when  it  is  of  the  multiple  type  the  change  is  apt  to  occur 
with  oscillations. 


An  article  by  Dr.  Steinmetz  has  recently  been  published 
in  the  Journal  of  the  Franklin  Institute  on  the  subject  of 
transient  phenomena,  especially  in  electric  circuits.  As  the 
article  contains  very  few  and  simple  equations,  it  will  be 
appreciated  by  many  readers.  It  is  a  self-demonstrating 
but  far-reaching  fact  that  energy  cannot  be  made  to  flow 
aiong  an  assigned  possible  path  until  it  has  occupied  a 
region  greater  than  that  whence  the  energy  immediately 
proceeds.  If  we  are  to  obtain  heat-energy  from  a  hot- 
water  tank  there  must  evidently  be  some  storage  or  sur¬ 
plusage  of  energy  in  the  tank  before  we  can  draw  it  off. 
Again,  if  w’e  want  to  obtain  mechanical  energy  from  a  fall 
of  water  in  a  reservoir,  or  from  the  movement  of  a  pis¬ 
ton  in  a  pressure-cylinder,  there  must  be  a  similar  stor¬ 
age  or  surplusage  of  energy  in  the  reservoir  or  tank  be¬ 
fore  it  can  be  drawn  off.  By  suitable  design  the  excess  of 
stored  energy  over  and  above  the  delivered  energy  may 
sometimes  be  reduced  to  narrow  limits,  but,  in  general, 
the  storage  of  energy  is  an  unavoidable  concomitant  of 
the  transmission  of  energy.  When  a  sudden  change  occurs 
in  the  transmission  system  changes  may  be  looked  for  not 
only  in  the  delivery  stream,  or  transmission,  but  also  in 
the  storage.  The  phenomena  accompanying  the  change 


In  the  ca.se  of  a  high-tension  transmission  .system  be¬ 
fore  energy  can  be  transmitted  from  the  generator  to 
the  motor  a  certain  amount  must  be  stored  in  the  dielec¬ 
tric  medium  environing  the  line.  The  storage  occurs  in 
two  different  ways,  namely,  electrostatically  in  electric  flux 
after  the  manner  of  a  Leyden  jar,  and  magnetically  in 
magnetic  flux  after  the  manner  of  a  reactance  coil.  When 
the  stream  of  energy  flowing  over  the  line  is  suddenly  dis¬ 
turbed,  especially  in  so  violent  a  manner  as  occurs  in  a 
short-circuit,  the  energy  storage  of  each  kind  suffers 
accompanying  disturbance,  and  the  process  is  effected  with 
surges  or  oscillations.  The  article  discusses  these  oscilla¬ 
tions,  and  points  out  that  when  an  oscillation-wave  runs 
from  a  conductor  of  lower  to  a  conductor  of  higher  surge 
impedance  it  sets  up  reflections  at  the  junction,  so  that, 
although  there  is  no  discontinuity  of  potential  at  the  junc¬ 
tion,  there  is  a  discontinuity  of  current  and  the  ongoing 
current  develops  a  higher  voltage  as  it  travels  along  the 
second  conductor  than  it  was  able  to  develop  along  the 
first.  Thus  a  surge  running  off  a  line-wire  into  a  trans¬ 
former  may  build  up  a  very  high  voltage  at  a  certain 
distance  beyond  the  entrance,  whence  may  come  break¬ 
down,  grief  and  expense. 
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Turin  International  Electrical  Congress. 


l  ilt*  sessions  of  the  Turin  International  Electrical  Con¬ 
gress  will  be  opened  on  Thursday,  Sept.  7.  by  an  address 
of  welcome  from  the  Italian  Minister  of  Posts  and  Tele¬ 
graphs.  which  will  he  followed  by  an  address  by  Prof, 
hdihu  riiomson,  president  of  the  International  Electro¬ 
technical  Commission.  It  is  expected  that  there  will  be 
between  sixty  and  seventy  delegates  present  at  the  meet¬ 
ing  of  the  International  Electrotechnical  Commission. 
1  here  are  about  twenty  countries  represented  in  the  com¬ 
mission.  Holland,  Switzerland,  Chili  and  Uruguay  being 
the  latest  adherents.  It  is  expected  that  very  shortly  Peru, 
Cireece,  Portugal  and  Roumania  will  he  added. 


Wire  Pool  Cases. 

On  .\ug.  4  Mr.  Edwin  iC  Jackson.  supervi.sor  of  the 
various  wire  pools  against  which  federal  indictments  were 
found,  entered  the  plea  of  nolo  contendere  and  was  fined 
$45.(X)o  by  Judge  .\rchbold,  or  $5,000  on  each  of  nine  indict¬ 
ments.  United  States  District  Attorney  Wise  asked  for 
a  prison  sentence  and  vehemently  denounced  the  meth¬ 
ods  and  purposes  of  the  accused,  among  other  statements 
as.serting  that  the  records  show  that  his  profits  from  the 
wire  pools  amounted  to  $2Ii.o(K)  in  1908  and  $197,000  in 
1909,  there  being  no  record  available  for  other  years.  In 
reply  Judge  Archbold  said  it  was  not  possible  at  the  time 
to  get  documentary  proof  of  the  as.sertions  of  the  prose¬ 
cutor,  hut  that  it  appeared  sufficiently  demonstrated  that 
but  for  Mr.  Jackson  the  illegal  agreements  could  not  have 
been  carried  out.  Inasmuch,  however,  as  others  under  in¬ 
dictment  had  been  fined,  he  would  eliminate  a  prison  sen¬ 
tence  and  im])cse  a  fine  of  $5,000  for  each  indictment, 
making  a  total  of  $45,000.  The  total  of  fines  thus  far  im¬ 
posed  in  the  cases  of  the  thirteen  pools  is  $136,700,  with 
ten  members  yet  to  appear  before  the  court. 

Upon  motion  of  District  Attorney  Wise  the  indictment 
against  Mr.  Erskine  Hewitt  was  (piashed,  the  prosecutor 
informing  the  court  that  he  was  .satisfied  the  indictment 
was  in  error.  .Ml  others,  except  Mr.  Jackson,  were  fined 
as  in  previous  cases — $1,000  for  the  first  indictment  and 
$100  in  addition  for  each  other  indictment.  Counsel  for 
several  defendants  who  pleaded  nolo  contendere  asked  to 
have  the  amounts  of  their  clients’  fine  lessened  because  they 
did  not  wilfully  violate  the  Sherman  anti-trust  act  and  be¬ 
cause  the  fine  of  $1,000  would  mean  more  to  them  than  to 
others.  Judge  .\rchboUl  .said  he  realized  this  and  was  also 
aware  of  the  great  humiliation  that  was  brought  on  a  man 
when  charged  with  a  criminal  act  that  he  did  not  intend 
to  commit,  but  at  the  same  time  he  did  not  .see  how  he 
ctnild  make  an  exception.  In  another  instance  the  judge 
remarked  that  a  good  many  who  have  unintentionally 
violated  the  law  and  who  have  pleaded  nolo  contendere 
may  have  received  sentences  harsher  than  was  fair,  hut 
that  it  was  difficult  to  discriminate. 


Organization  of  Chicago  Elevated  Railways  Merger. 

Mr.  Britton  I.  Budd  has  been  appointed  president  and 
Mr.  E.  C.  Noe  general  superintendent  of  the  new  Chicago 
E.levated  Railways  Company,  the  merger  of  the  four  ele¬ 
vated  lines  and  the  Union  loop  operating  in  Chicago.  Mr. 
Samuel  Insull,  chairman  of  the  executive  committee,  is 
said  to  be  the  dominating  figure  in  the  operation  of  the 
properties,  since  it  is  understood  that  the  Commonwealth 
IMison  Company  has  virtually  guaranteed  the  securities  of 
the  new  merger  company. 

The  new  Elevated  Railways  company  operates  an  aggre¬ 
gate  of  173  miles  of  track  on  elevated  structures  within 
the  city  limits,  and  represents  a  capitalization  of  nearly 


$100,000,000,  this  sum  being  exclusive  of  franchise  values. 

Under  the  new  plan  of  consolidated  operation  Stone  & 
Webster,  consulting  engineers,  have  declared  in  a  report 
that  the  Chicago  elevated  roads  can  be  operated  at  a  sav¬ 
ing  of  $700,000  a  year  through  the  rearrangement  of  routes, 
etc.,  while  the  saving  in  the  cost  of  energy  will  approximate 
$350,000  a  year. 

The  board  of  directors  under  whose  supervision  the 
Chicago  Elevated  Railways  will  be  operated  comprises 
Messrs.  Henry  A.  Blair,  chairman;  Samuel  Insull  and  Ira 
M.  Cobe.  Mr.  Budd,  the  president  of  the  new  company, 
has  been  president  of  the  Metropolitan  West  Side  Elevated 
Company  for  several  years,  and  Mr.  Noe,  the  new  chief 
operating  official,  has  been  general  superintendent  for  the 
Northwestern  Elevated  Railroad  Company. 

Over  One  Million  United  States  Patents. 

The  serial  number  of  United  States  patents  passed  the 
1.000,000  mark  in  the  budget  is.sued  on  Tuesday,  Aug.  8. 
The  present  serial  numbers,  however,  date  only  from  July 
28.  1836.  prior  to  which  9<)57  patents  had  been  issued. 
Conse(iuently  the  actual  million  mark  was  reached  several 
months  ago,  namely,  in  the  budget  of  patents  granted  under 
date  of  .\pril  18,  1911.  Patent  No.  1,000,000  was  granted 
to  Mr.  h'rancis  11.  Holton,  of  Akron,  Ohio,  on  an  automo¬ 
bile  tire,  while  the  real  millionth  patent  was  granted  to 
Mr.  C.  T.  Hanson,  of  Lancaster,  England,  on  a  machine 
for  making  tubes  from  fibrous  materials.  According  to  a 
newspaper  dispatch.  Mr.  Holton  wrote  to  President  Taft 
asking  that  the  number  1,000,000  be  assigned  to  his  pat¬ 
ent  and  the  Commissioner  of  Patents  was  asked  to  com¬ 
ply  with  the  request. 

The  first  i)atent  was  issued  in  1790,  but  it  was  not  until 
1854  that  the  annual  issues  definitely  passed  beyond  1000, 
the  5000  mark  being  reached  ten  years  later,  in  1864.  In 
1866  the  issues  jumped  from  6616  to  9450,  and  the  follow¬ 
ing  year  to  13.015,  after  which  the  annual  output  remained 
nearly  stationary  until  1880,  the  number  of  patents  issued 
during  that  year  being  13,947.  There  were  considerable 
increases  in  the  three  following  years,  the  number  of 
issues  for  1881-83  being  respectively  16,584,  19,267  and 
22,383.  From  1883  to  1898  there  was  another  stationary 
period,  followed  by  a  considerable  jump  in  1899 — from 
22.267  — lifter  which  there  was  an  irregular 

growth  to  31,965  in  1906,  followed  by  another  jump  in 
1907.  The  issues  for  the  past  four  years  are  as  follows: 
1907.  36.620;  1908,  33.682;  1909,  37.422;  1910.  35,930. 

The  receipts  of  the  Patent  Office  ])er  patent  issued  have 
varied  little  cluring  the  past  half-century,  the  figures  being 
as  follows  for  the  years  given:  i860,  $53;  1870,  $50;  1880. 
$54;  1890,  $51;  1900,  $51;  1910,  $56.  Practically  all  of  the 
present  Patent  Office  surplus  of  about  $7,000,000  repre.sents 
clear  profit  derived  from  inventors  during  this  half-century 
period,  the  average  profit  being  thus  nearly  $7  jier  patent 
issued.  The  proportion  of  applications  to  patents  issued 
has  been,  for  decades  of  the  fifty-year  period  to  date,  as 
follows,  in  percentages:  66.  61,  66.  57.  57. 


Electrodes  for  Electric  Furnaces. 

Two  patents  were  issued  to  Mr.  Carl  Ilering  on  Aug.  i 
relating  to  electric  furnaces.  Of  these  one  covers  electric 
furnace  electrodes  so  designed  as  to  afford  the  greatest 
economy  in  material  and  least  loss  in  electrical  energy. 
The  invention  is  based  on  deductions  from  the  laws  of 
electrode  losses  discovered  by  the  inventor  some  years  ago 
and  described  by  him  at  that  time  in  various  papers  and 
articles.  Briefly,  the  fundamental  principle  is  as  follows: 
.An  electrode  should  be  a  good  electrical  conductor  to  reduce 
loss  of  energy  due  to  electrical  resistance ;  on  the  other 
hand,  good  electrical  conductors  are  as  a  rule  also  good 
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heat  conductors,  thus  tending  to  conduct  heat  freely  away 
from  the  inside  of  the  furnace  where  the  heat  is  wanted. 
Increasing  the  cross-section  reduces  the  former  loss  but 
increases  the  latter,  while  increasing  the  length  does  the 
reverse ;  the  problem  therefore  is  to  find  the  conditions 
under  which  the  total  combined  losses  are  least.  This  the 
inventor  found  is  the  case  when  the  length  and  section  are 
made  such  that  the  current  heats  the  electrode  to  such  an 
extent  as  to  raise  the  inner  of  hot  end  to  the  furnace  tem- 
])eraturc.  Under  these  conditions  no  heat  will  be  abstracted 
by  the  electrodes  from  the  charge  in  the  furnace,  and  the 
entire  loss  of  energy  will  thus  be  only  the  heat  generated 
in  the  electrode ;  this,  moreover,  is  the  condition  under 
which  the  total  loss  of  energy  will  be  the  least  possible, 
for  under  any  other  conditions  the  total  combined  losses 
will  be  greater  and  the  electrodes  will  either  chill  the  fur¬ 
nace  product  or  will  develop  excessive  heat  where  they 
pass  through  the  walls. 

The.se  same  laws  also  lead  to  economy  of  the  materials 
of  the  electrodes,  thus  reducing  their  cost.  Determinations 
of  physical  constants  in  the  application  of  these  laws  showed 
the  surprising  fact  that  cop])er  is  the  best  material  for 
electrodes,  iron  is  nearly  as  good,  and  that  carbon,  which 
was  the  most  generally  used  electrode  material,  is  the  worst, 
graphite  being  decidedly  better  than  carbon.  In  general, 
the  results  showed  that  metal  electrodes  arc  cheaper  and 
more  economical  in  energy  and  should  therefore  be  pre¬ 
ferred  whenever  it  is  possible  to  use  them. 

riie  other  patent  of  the  same  date  on  electric  furnaces 
is  for  furnaces  whose  electrodes  are  designed  and  ])ropor- 
tioned  in  this  way;  that  is.  for  combinations  of  such 
electrodes  with  furnaces,  more  especially  with  furnaces 
in  which  the  electrodes  are  not  consumed,  as  in  the 
one  recently  devised  by  the  same  inventor.  When  such 
electrodes  are  virtually  prolongations  of  the  resistors  and 
are  of  the  same  material  they  automatically  adjust  their 
length  so  that  the  proportions  will  remain  practically  cor¬ 
rect  for  different  temi)eratures  and  currents. 


Telephone  Rates  at  Los  Angeles. 

h'or  the  third  consecutive  year,  in  two  of  which  a  Board 
of  Public  Utilities  has  existed,  an  attempt  to  readjust  tele- 
phone  rates  at  Los  .\ngeles,  Ual.,  has  failed.  The  origin 
of  the  present  situation  dates  back  a  year,  when,  to  assist 
in  fixing  a  rule  etpiitable  to  both  the  company  and  the  con¬ 
sumer,  the  Board  of  Public  Utilities  engaged  Mr.  W.  F. 
.Sloan,  a  tele])hone  ex])ert  of  the  Wisconsin  .State  Railway 
Uommission,  to  make  an  appraisal  of  the  local  plants. 
Based  on  Mr.  .Sloan’s  report  of  May  26,  1910,  the  board 
revised  the  schedule  of  rates,  reducing  or  raising  the  rates 
for  the  various  classes  of  service  as  the  information  pre¬ 
sented  seemed  to  warrant.  'I'he  .Sunset  (Pacific  Telephone 
^  Telegraph  Company.  Bell  system)  and  Home  (Indepen¬ 
dent,  automatic)  telephones  were  given  the  same  rates. 

The  City  Council,  closely  following,  passed  an  ordinance 
embodying  new  rates,  disregarding  the  suggestions  of  the 
board  and  materially  reducing,  in  almost  every  item,  the 
charges  recommended.  The  Home  Com])any  accepted  the 
new  schedule,  hut  the  Sun.set  (Sompany  immediately  brought 
suit  in  July  in  the  United  .States  Circuit  Court  and  was 
granted  a  temi)orary  injunction  against  the  enforcement  of 
the  proposed  rates,  thus  maintaining  its  monthly  charge  for 
residence  telephone  at  $3.  as  against  the  $2  rate  of  the  City 
Council,  the  difference  being  ])laced  in  escrow.  In  its  hear¬ 
ing  the  Sunset  C'ompany  agreed  to  accept  the  appraisement 
of  Mr.  Sloan.  $4.-192,128.  although  lower  than  its  own, 
thus  sustaining  the  Board  of  Public  Utilities. 

In  an  effort  to  (lisi)ute  the  figures  of  Mr.  Sloan  and 
establish  a  basis  for  its  rates  in  court,  the  City  Council 
engaged  Mr.  Kemi)ster  B.  .Miller,  of  Chicago,  to  make 
another  appraisement  of  this  property.  The  inventory. 


made  entirely  independent  of  the  former  one,  resultetl 
in  a  valuation  of  $4,512,092,  or  about  $20,000  more  than 
that  of  his  predecessor.  With  two  distinct  appraisements 
almost  identical  it  seems  certain  that  the  city  will  drop 
its  suit,  or  that  a  permanent  injunction  will  be  granted  the 
Sunset  Company,  allowing  it  to  receive  about  $50,000  of 
impounded  funds. 

The  Board  of  Public  Utilities  began  its  investigations 
of  rates  for  the  present  year  at  the  time  that  Mr.  Miller 
completed  his  appraisal  for  the  City  Council.  Because 
of  his  thorough  knowledge  of  the  telephone  business  and 
his  familiarity  with  the  local  situation  he  was  engaged  by 
the  board  to  compile  data  upon  which  it  could  base  its 
new  rates. 

His  report,  tendered  in  June,  concedes  a  valuation  of 
the  plant  of  the  Sunset  Company  within  the  city  limits  of 
$5,301,980  in  January,  1911,  including  Hollywood,  which 
was  not  considered  in  his  appraisal  for  the  City  Council, 
and  excluding  San  Pedro,  both  recently  annexed  portions  of 
the  city.  The  earnings  of  the  company  for  1910  are  placed 
at  $1,111,112  and  expenses  at  $961,998,  giving  an  estimated 
profit  under  its  $3  r^ite  of  $149,114. 

Time  was  not  sufficient  for  Mr.  Miller  to  make  an  in¬ 
ventory  of  the  Home  Company,  and  the  statement  of  that 
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Diagram  Showing  Proposed  and  Fixed  Telephone  Rates  at  Los 
Angeles. 

company  filed  at  the  commencement  of  the  year  was  em¬ 
ployed.  This  states  an  investment  of  $5,764,545.59,  neglect¬ 
ing  franchise.  Earnings  are  given  at  $1,022,808.01  and 
operating  expenses  at  $814,935.72.  including  a  sum  of 
$290,395.72  for  depreciation ;  other  expenses  are  placed  at 
^-85.555-97- 

Upon  these  figures  and  recommendations  of  .Mr.  Miller 
the  board  established  rates  for  the  ensuing  year  practically 
identical  with  those  suggested  the  year  previous.  These 
are  shown  for  the  important  classes  of  service  in  the  ac¬ 
companying  diagram.  Both  companies  were  placed  upon 
an  equal  footing  as  to  charges,  the  revenue  of  the  Sunset 
being  increased  about  $7,400  and  that  of  the  Home  $21.o(K) 
monthly,  upon  which  the  rates  allowed  return  of  5.5  per 
cent  and  7.07  per  cent  respectively.  In  January,  1911.  the 
total  number  of  telephones  within  the  city  limits  was  41,- 
056  for  the  Sunset  and  39.423  for  the  Home. 

Many  protests  from  citizens  and  business  interests  were 
filed  against  the  ])ro])osed  rates  with  the  City  Uouncil.  .Ac¬ 
cordingly,  that  body  investigated  the  issue,  appointing  a 
committee  of  three  from  its  membership  to  fix  the  rates 
from  the  data  available. 

The  Board  of  Public  L'tilities.  which  has  since  resigned, 
defended  its  position  by  citing  references  to  sixty  <lifferent 
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cities,  in  ten  of  wliich  the  number  of  telephones  approxi¬ 
mates  the  number  in  local  use.  The  closest  parallel  is 
stated  to  be  Cleveland,  with  a  business  rate  of  $7  and  resi- 
flence  charge  of  $4,  comparing  with  $5.75  and  $2.50  recom¬ 
mended  by  the  board  for  Los  Angeles. 

On  July  25  the  City  Council  authorized,  from  the  findings 
of  its  committee,  an  ordinance  drafted  establishing  rates 
identical  wdth  the  present  ones,  notwithstanding  its  legal 
defeat  by  the  Sunset  Company.  I'lie  suggestions  of  the 
board  and  its  engineers  were  disregarded.  The  ordi¬ 
nance  was  passed  by  the  body  on  July  28  and  signed  by  the 
Mayor,  becoming  effective  Aug.  27.  The  rates  fixed  by 
the  Council  are  shown  in  the  accompanying  diagram. 

The.se  charges,  which  again  become  effective,  were  estab¬ 
lished  by  the  companies  themselves,  the  Sunset  rate  by  or¬ 
dinance  \o.  17,972  (new  series)  adopted  March  19,  1909, 
the  Home  rate  by  ordinance  Xo.  20,331  (new  series)  of 
.May  31,  1910. 

riiis  leaves  the  situation  the  same  as  before  the  Board 
of  I’ublic  Utilities  was  created,  the  expenses  which  have 
resulted  through  investigations  and  appraisements  and  the 
employment  of  the  best  engineering  talent  costing  the  city 
many  thousands  of  dollars  to  no  ultimate  purpose.  It  is 
expected  that  the  Home  C'ompany  will  follow  the  line  of 
the  Sunset  in  an  appeal  to  the  courts  asking  for  an  injunc¬ 
tion  against  the  fixed  rates. 

.Agitation  is  in  force  for  an  interchange  of  service  be¬ 
tween  the  systems,  eliminating  the  expense  of  two  tele¬ 
phones.  Owing  to  this  interesting  phase  of  the  problem, 
and  being  upoti  the  ground,  Mr.  Miller  offered  to  investi¬ 
gate  this  subject  for  the  City  Council  at  a  reasonable  con¬ 
sideration  of  $1,000,  but  the  proposal  was  refused.  The 
.Mayor  has  instructed  the  new  Board  of  Public  Utilities  to 
give  its  attention  to  intercommunication  possibilities. 


Toledo  Rate  Situation. 


The  fight  being  waged  by  the  city  of  Toledo,  Ohio, 
against  the  lighting  department  of  the  Toledo  Railways  & 
Light  Company  is  of  about  the  same  nature  as  that  against 
the  street-railway  lines.  In  Ixjth  cases  the  city  has  laid 
down  rates  and  conditions  and  is  now  engaged  in  an  en¬ 
deavor  to  force  the  company  to  accede  to  them.  Mayor 
Brand  Whitlock,  a  friend  of  the  late  Mayor  Tom  L.  John- 
M>n.  of  Cleveland,  is  leading  the  city’s  forces,  while  he  has 
an  ambitious  lieutenant  in  City  Solicitor  Cornell  Schreiber. 
rite  conditions,  so  far  as  the  administration  is  concerned, 
are  similar  to  those  in  Cleveland  a  few  years  ago,  with  the 
exception  that  force  is  being  applied  in  a  somewhat  dif¬ 
ferent  manner  to  coerce  the  company. 

Judge  Manton,  of  the  Common  Pleas  Court,  was  asked  to 
grant  an  order  restraining  the  company  from  demanding 
or  receiving  pay  for  energy  for  lighting  purposes  in  excess 
ot  the  rate  of  8  cents  per  kw-hour,  with  a  discount  of  i 
cent  if  payment  is  made  within  ten  days,  as  fixed  by  an 
ordinance  recently  passed  by  the  Council,  but  the  court  took 
time  to  think  the  matter  over  and  then  announced  that  the 
action  would  not  be  taken  unless  the  city  furnished  a  bond 
''Utficient  to  cover  the  difference  in  case  the  order  should  be 
dissolved  on  final  hearing  of  the  case. 

Through  .Attorney  Barton  Smith  the  company  objected  to 
tile  restraining  oriler  at  the  hearing  last  Thursday  on  the 
ground  that  the  company  could  realize  little  from  a  bond 
given  by  the  city,  because  it  would  be  required  to  show  that 
it  had  used  every  reasotiable  effort  to  collect  from  the  con¬ 
sumers  before  it  could  look  to  the  bond.  The  court,  how¬ 
ever,  said  the  conqiany  would  not  be  put  to  this  test,  but  if 
the  decision  should  he  in  its  favor  there  would  be  no  neces¬ 
sity  of  showing  that  it  had  tried  to  collect  more  than  the 
ordinance  rate  before  it  could  demand  relief  from  the  bond. 
Mr.  Smith  insisted  that  the  Council  did  not  have  authority 


to  fix  the  rate,  but  the  court  held  that  the  State  laws  give  it 
that  power.  Regarding  this  point  the  court  said: 

“You  are  doing  business  under  the  laws  of  the  State  of 
Ohio.  The  State  says  that  if  you  want  to  do  business  here 
you  must  submit  to  certain  regulations.  The  State  has  given 
the  Council  the  right  to  fix  your  rates.  If  the  Council 
establishes  a  rate  it  is  your  duty  to  comply  with  the  regula¬ 
tion,  and  then  if  there  is  anything  confiscatory  about  it  you 
have  your  remedy  in  coming  into  court.  Council  after  pub¬ 
lic  hearings  established  a  rate  and  we  must  assume  that  the 
rate  is  reasonable,  and  it  is  incumbent  upon  you,  upon  final 
hearing,  to  show  wherein  it  is  unreasonable  or  confiscatory. 
Meanwhile  you  must  comply  with  the  ordinance.” 

Attorney  Smith  said  that  if  the  order  is  enforced  it  will 
be  necessary  for  the  company  to  cut  off  hundreds  of  con¬ 
sumers  who  would  get  the  benefit  of  the  50-cent  monthly 
minimum  provision.  The  court  stated  that  this  question  is 
not  up  and  that  under  any  order  the  court  issues  now  all  the 
customers  could  be  shut  off  without  violating  the  order. 
City  Solicitor  Schreiber  stated  that  if  any  are  cut  off  the 
matter  will  be  taken  into  court  at  once. 

Mr,  Smith  declared  that  the  law  which  allows  city  coun¬ 
cils  to  fix  the  rates  is  unconstitutional,  but  said  the  State 
Supreme  Court  had  decided  one  way  and  the  United  States 
Supreme  Court  another,  and  that  it  will  be  neces.sary  to  go 
to  the  latter  to  have  the  State  court  set  right. 

Since  the  above  was  written  Judge  Manton  granted  an 
order  restraining  the  Toledo  Railways  &  Light  Company 
from  demanding  or  receiving  from  consumers  more  than 
8  cents  per  kw-hour  and  a  discount  of  i  cent  per  kw-hour, 
with  a  minimum  charge  of  50  cents  per  month,  for  lighting 
purposes.  The  court  in  its  decision  said  that  the  facts 
pleaded  in  defense  do  not.  under  the  laws  of  the  State, 
show  any  invasion  of  the  defendant’s  constitutional  rights, 
and  the  spoliation  complained  of  is  not  sustained  by  the 
facts  admitted  at  the  hearing. 

“It  is  admitted  that  only  8  per  cent  of  the  current  pro¬ 
duced  and  sold  by  the  defendant  is  affected  by  this  ordi¬ 
nance  and  that  92  per  cent  is  sold  for  less  than  the  price 
fixed  in  the  ordinance.  It  would  appear  from  these  figures, 
which  are  given  by  defendant’s  counsel,  that  defendant 
would  have  no  difficulty  in  adjusting  the  situation  to  meet 
the  ordinance  rate  and  prevent  loss  to  itself. 

"Taking  the  difference  between  the  original  rate  and  the 
rate  i)rovided  for  in  the  ordinance  in  question  as  i  cent, 
the  amount  which  the  company  will  have  to  take  care  of 
and  adjust  would  be  $490  per  month,  or  $5,880  per  annum, 
riiis  does  not  look  to  me  like  an  act  of  spoliation,  consid¬ 
ering  that  a  large  amount  of  the  output  of  the  defendant 
company  is  sold  as  low  as  3j/2  cents  per  kw-hour. 

“The  power  of  the  Council  to  afford  protection  to  the 
small  consumers  is  undoubted,  and  the  hardship  imposed 
on  this  corporation  to  readjust  its  contracts  to  avoid  loss 
does  not  appear  to  me  to  be  a  very  heavy  one.” 


Central-Station  Taxation  in  Ohio. 


The  Ohio  State  Tax  Commission  is  now  giving  attention 
to  central-station  plants.  The  most  interesting  case  consid¬ 
ered  so  far  is  that  of  the  Cleveland  Electric  Illuminating 
Company,  the  tentative  value  of  whose  property  had  been 
fixed  at  $12,000,000.  The  valuation  a  year  ago  was  put 
at  $3,790,895,  the  increase  being  approximately  330  per  cent. 
Vice-president  Samuel  Scovil  was  notified  to  be  present 
at  a  hearing  on  this  valuation  late  last  week,  but  instead  the 
company  sent  a  brief  prepared  by  .Attorney  T.  H.  Hogsett 
in  which  it  was  stated  that  the  valuation  named  by  the  com¬ 
mission  is  entirely  too  high.  The  brief  mentions  that  Cleve¬ 
land  has  more  electric  light  and  power  companies  and 
private  plants  than  any  other  city  in  the  United  States  in 
proportion  to  its  population.  Most  of  the  large  buildings. 
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it  is  stated,  have  their  own  plants  and  not  only  supply  their 
own  tenants,  but  those  of  neighboring  buildings.  This  mate¬ 
rially  reduces  the  earnings  of  public-utility  companies. 

The  commission  has  an  interesting  case  in  the  l*rice-Hill 
Electric  Company,  of  Cincinnati,  the  value  of  whose  prop¬ 
erty  has  been  advanced  from  $36,000  to  $125,000.  The 
company  operates  a  plant  to  haul  vehicles  up  a  steep  hill 
and  contends  that  it  is  not  a  public-utility  corporation,  but 
merely  a  corporation,  and  that  as  such  it  should  not  be 
taxed  by  the  commission  but  by  the  local  board  of  review. 

The  smallest  increase  accorded  to  any  public-utility  cor¬ 
poration  up  to  this  time  is  100  per  cent,  the  Dresden  Electric 
Company  being  the  fortunate  one.  Its  valuation  was 
boosted  from  $2,500  to  $5,000.  The  others  have  varied  be¬ 
tween  300  per  cent  and  700  per  cent,  and  some  have  gone 
higher.  Among  the  companies  whose  values  have  been  in¬ 
creased  tentatively  are  the  following: 


Former. 

New. 

Cleveland  Electric  IlluminatinR  Company . 

Price-Hill  Electric  Company . 

Dresden  Electric  Company . 

Eaton  LiKhtinK  Company . 

Electric  Light  Company  of  Ottawa . 

SS.rw.SQS 

36,000 

2 . 500 
8.^60 
6,010 

$12,000,000 

125,000 

5,000 

30,000 

45,000 

700 

(Jreen\'ilie  Electric  &  Power  Company . 

Jamestown  Electric  Light  Company . 

Leetonia  Light  Company . 

Medina  Electric  Light  &  Power  Company. .... 

16,560 

5,000 

2 , 300 
2,710 

1  75,000 

12,000 

8 , 200 
18,000 

F.  W,  Guinser  Electric  Light  Company . 

Lancaster  Electric  Light  Company . 

Springfield  Light.  Heat  &  Power  Company . 

Standard  Light  &  Power  Company . 

Urbana  Light  Company . 

1  , 500 
12,000 
207,000 
26,350 
28,825 

5,000 

90,000 

790,000 

50,000 

80,000 

10,000 

Wooster  Electric  Company. . . 

Wilminrton  Water  &  Light  Company . 

West  Liberty  Electric  Light  Company . 

New  Lisbon  Gas  Company . 

8,777 

26,700 

3,000 

6,620 

87,000 

100,000 

10,000 

12,000 

Defiance  Gas  &  Electric  Company . 

30 , 800 

130,000 

The  Establishment  of  Electric  Rates. 

Uefore  the  City  Club  of  Los  Angeles,  Cal.,  at  its  meeting 
on  July  29,  Dr.  George  L.  Hoxie,  of  New  York,  a  member 
of  the  board  of  three  consulting  experts  recently  engaged 
to  assist  the  Board  of  Public  Utilities  of  that  city  in  estab¬ 
lishing  electric  rates  for  the  ensuing  year,  made  an  interest¬ 
ing  address  on  rate  fixing,  incidentally  dealing  with  the 
present  situation  in  Los  Angeles. 

Dr.  Iloxie  said  that  rate  fixing  consists  in  making  such 
rates  as  shall  not  confiscate  the  property  of  the  corporations 
and  also  in  giving  the  people  rates  which  shall  not  be  dis¬ 
criminatory  as  between  consumers  and  which  shall  not 
yield  the  corporations  too  much  money.  When  real  money 
is  honestly  expended  to  produce  a  valuable  public  utility 
and  the  best  engineering  skill  has  been  employed  the  people 
have  no  right  to  confiscate  that  property.  Nor  is  the  actual 
value  of  the  property  entirely  on  the  physical  showing. 
Necessarily  there  are  some  mistakes  made  in  constructing  a 
plant,  some  machinery  purchased  that  is  soon  superseded 
by  better  machinery  and  some  engineering  inaccuracies 
which  time  alone  can  bring  to  light  and  remedy.  This,  Dr. 
Iloxie  said,  has  been  particularly  true  in  southern  Cali¬ 
fornia,  where  engineers  and  capitalists  have  been  the 
l)ioneers  in  certain  lines  of  electrical  construction  and 
where  the  men  who  put  in  money  took  risks  no  Eastern  capi¬ 
talist  would  have  taken.  Progress  since  then  has  been 
very  rapid.  The  daring  of  these  men  meant  a  great  deal 
to  electrical  engineering  and  to  the  companies,  but  they 
have  been  costly.  These  costs  cannot  be  entirely  covered 
by  the  physical  valuation  given  a  plant  nor  by  the  natural 
depreciation  charge  allowed. 

In  speaking  of  the  present  conditions  at  Los  Angeles, 


Dr.  Ho.xie  said  that  they  were  unfortunate,  and  the  action 
of  the  City  Council  in  fixing  light  and  power  schedules, 
eliminating  the  recommendations  of  the  Board  of  Public 
Utilities,  was  unwise.  Instead  of  accomplishing  beneficial 
reductions  the  body  succeeded  in  confusing  the  rate-fixing 
regulations.  Referring  to  the  work  of  the  board,  he  said 
that  in  the  inventory  of  the  properties  values  were  figurecl 
on  what  it  would  cost  to  reproduce  the  properties  new  and 
then  applying  what  is  known  as  the  “straight-line  deprecia¬ 
tion”  basis.  This  system  allows  depreciation  on  the  basis 
of  the  number  of  years  it  would  take  for  a  plant  to  become 
entirely  worn  out.  If  a  plant  would  last  fifteen  years  and 
is  one  year  old  a  depreciati«m  of  one-fifteenth  for  that  year 
is  allowed. 

There  are,  he  said,  three  kinds  of  consumers — for  resi¬ 
dence  lighting,  for  commercial  lighting  and  for  commer¬ 
cial  power.  It  is  as  unfair  to  compare  the  rates  for  the 
first  class  with  that  of  the  third  as  it  would  be  to  go  to  a 
jeweler’s  and  compare  his  diamonds  with  a  lump  of  anthra¬ 
cite  coal  and  expect  each  to  be  sold  at  the  same  price  be¬ 
cause  they  are  both  carbon.  The  “connection  charge”  basis 
is,  he  said,  the  only  correct  and  scientific  one.  Within  ten 
years  all  the  cities  of  the  country  will  be  adopting  it  and 
Los  Angeles,  instead  of  being  in  the  forefront  in  the  mat¬ 
ter,  will  be  bringing  up  the  tail  of  the  procession. 

Dr.  Hoxie  made  reference  to  the  city’s  hydroelectric  sys¬ 
tem  which  is  to  develop  from  the  aqueduct  and  gave  w’arn- 
ing  that  the  forces  which  have  upset  rate  making  may  lead 
to  the  municipal  system  being  a  “football  for  politicians.” 


Ohio  Commission  News. 


Attorney-General  Timothy  S.  Hogan,  of  Ohio,  has  ren¬ 
dered  an  opinion  to  the  Public  Service  Commission  to  the 
effect  that  no  assessments  can  be  made  upon  the  corporations 
coming  under  its  jurisdiction  for  the  purpose  of  paying 
expenses  until  June  30,  1912,  and  no  collections  can  be 
made  until  after  that  time.  Members  of  the  Legislature 
w'ho  had  the  public  utilities  bill  in  hand  did  not  look  into 
this  matter  closely  and  allowed  some  of  its  provisions  to 
conflict  with  other  laws,  requiring  reports  from  railroads 
and  other  corporations  for  the  year  ending  June  30  to  be 
made  in  September.  The  new  law  provides  for  an  assess¬ 
ment  in  August  to  supply  the  needs  of  the  commission. 

The  Legislature  appropriated  $75,000  as  an  advance  to 
the  commission  until  the  fees  should  begin  to  come  in,  but 
it  is  probable  that  the  commission  will  have  to  be  satisfied 
with  this  amount  of  money  for  the  coming  year,  unless  it 
can  use  the  $45,000  which  has  been  paid  to  the  State  Rail¬ 
road  Commission  in  the  past. 


Wisconsin  Commission  News. 


The  commission  has  approved  the  simplified  schedule  of 
rates  submitted  by  the  recently  organized  Ozankee-Wash- 
ington  Telephone  Company.  The  new  company  is  a  combi¬ 
nation  of  three  independent  companies  with  widely  diversi¬ 
fied  rate  schedules.  The  rates  ordered  effective  are  as  fol¬ 
lows:  Party  line,  $12  per  year  for  residence  and  $15  per 
year  for  business  telephones;  single  line,  $i8  per  year. 

In  the  matter  of  the  Pewaukee-Sussex  Telephone  Com¬ 
pany’s  petition  for  authority  to  increase  rates  the  commis¬ 
sion  has  authorized  a  portion  of  the  increase  asked  for. 
The  petition  called  for  an  increase  in  rates  for  business  tele¬ 
phones  from  $15  net  yer  year,  the  present  rate  for  all  tele¬ 
phones,  to  $25  net  yer  year.  A  rate  for  business  telephones 
of  $18  net  per  year  was  granted  by  the  commission.  In 
reviewing  the  case  the  commission  called  attention  to  the 
fact  that  the  rate  for  business  telephones  should  properly 
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be  higher  than  for  residence  telephones.  The  investigation 
showed  that  the  company  at  present  is  earning  more  than 
12  per  cent  on  its  investment,  and  normally  the  difference 
in  the  two  rates  should  he  obtained  by  decreasing  the  resi¬ 
dence  rate.  However,  a  comparison  of  the  rates  and  oper¬ 
ating  expenses  of  the  petitioner  with  similar  items  in  other 
exchanges  of  the  same  size  and  under  the  same  conditions 
revealed  the  fact  that  the  rates  of  $15  for  residence,  and 
$18  for  business  telephones  were  equal  to  or  below  the  aver¬ 
age  for  the  other  exchanges.  Furthermore,  the  operating 
expenses  were  shown  to  be  considerably  below  the  average 
of  the  other  exchanges  in  the  State.  Consequently  the  com¬ 
mission  felt  justified  in  increasing  the  business  rate  not¬ 
withstanding  the  already  high  rate  of  return  enjoyed  by 
the  petitioner,  for  the  reason,  as  above  stated,  that  this  con¬ 
dition  of  affairs  is  not  due  to  excessive  rates,  but  to  a  verv 
low  operating  expense. 

riie  W  isconsin  Telephone  Com])any  was  unsuccessful  in 
its  a])peal  to  the  commission  to  be  relieved  from  the  neces¬ 
sity  of  removing  or  placing  underground  its  wires  and 
cables  along  certain  paved  streets  in  the  city  of  La  Crosse 
as  ordered  by  the  Common  Council.  The  chief  arguments 
advanced  by  the  plaintiff  concerned  the  impossibility  of 
using  underground  cables  for  toll  service  and  the  expense 
incident  to  the  removal  of  the  wires  with  the  possible  neces¬ 
sity  of  acquiring  a  private  right-of-way.  In  reviewing  the 
case  the  commission  recognized  the  city’s  right  to  require 
the  removal  of  all  poles  along  its  thoroughfares  when  pub¬ 
lic  policy  and  e.\i)ediency  demanded  such  removal.  The  rea¬ 
sons  given  by  the  city  were  deemed  sufficient  and  satisfac¬ 
tory.  I''urtherniore,  an  investigation  showed  that  the  effects 
resulting  from  a  compliance  with  the  ordinance  would  not 
be  as  serious  as  the  commission  w'as  led  to  believe. 

file  new  law  passed  by  the  last  Legislature  broadening 
the  powers  of  the  commission  by  giving  it  authority  over 
all  the  water-powers  of  the  State  is  meeting  with  consid¬ 
erable  opposition  on  the  part  of  the  water-power  owners  of 
the  State.  Meetings  are  being  held  to  devise  ways  and 
means  of  preventing  the  enforcement  of  the  law. 


Massachusetts  Commission  News. 


file  Worcester  .Suburban  Electric  Company  has  peti¬ 
tioned  for  authority  to  issue  new  capital  stock  to  the 
amount  of  $125,000  to  pay  floating  indebtedness  and  to 
make  additions  and  imi)rovements  in  its  plant. 

The  Gloucester  Electric  Company  has  petitioned  the 
commission  for  permission  to  issue  $75,000  additional  capi¬ 
tal  stock,  to  consist  of  750  shares  of  $100  each,  for  the 
purixise  of  placing  its  wires  nndergronnd  in  the  principal 
streets  of  the  city  and  to  ])ay  for  the  construction  of 
light  service  in  the  town  of  ICssex.  which  includes  about 
12  miles  of  public  street  lighting  and  6  miles  of  streets 
on  the  commercial-lighting  service.  hearing  was  held 
Ang.  I  on  this  i)etition. 

The  company  proposes  to  lay  5^90  ft.  of  underground 
conduit  in  all.  which  will  reejuire  the  laying  of  about 
fi5.(X)0  ft.  of  single  duct  and  the  building  of  about  sixty- 
five  manholes  and  250  service  connections. 

Work  was  begun  in  May  of  this  year,  and  np  to  June  1 
52.151  ft.  of  single  duct  was  laid,  covering  2751  linear  ft. 
of  street,  with  twenty-four  manh(des.  and  costing  about 
.'m),6oo.  rite  estimated  cost  of  the  whole  work  is  as  follows: 


I'lir  cniuluit'«  latil .  $18,800 

For  cables .  16,400 

For  services .  2,750 

For  pulling  in  cables .  3,990 

For  inanholes .  4,400 

Fcr  subway  transf>>nnev> .  1,500 

For  automatic  regulat.us .  1,500 


$49,340 

'I  reasurcr  Charles  !•'.  Pritchard  presented  the  case  at 
the  hearing.  It  is  jtroposed  to  rearrange  the  present  coal 


storage  in  the  station,  installing  an  industrial-railway  sys¬ 
tem  with  three  tracks.  The  bin  will  have  a  capacity  of 
30  tons  to  40  tons  of  coal — two  to  three  days’  supply.  New 
machinery  will  be  installed  at  an  estimated  cost  as  follows: 


Two  254-hp  boilers,  set . 

Stokers  for  same . . . 

Conveyor,  bin,  weighing  machine,  erected . 

I’iping  . . . 

fiuilding  addition,  20  ft.  x  42  ft.  9  in . 

Raising  roof  of  present  boiler-room . 

Retaining  wall  and  modification  of  present  coal  storage 

Industrial  railway  with  car . 

.\ildition  to  coal  trestle . 


$7,500.00 

2,500.00 

4,000.00 

3,000.00 

2,580.00 

1,000.00 

2,197.00 

750.00 

650.00 


$24,177.00 


10  per  cent  for  engineering,  inci'lentals,  etc .  2,417.70 

Total  . $26,594.70 


rile  present  boiler-room  is  5  ft.  6  in.  x  42  ft.  9  in.  and 
24  ft.  5  in.  to  23  ft.  5  in.  in  height.  In  this  are  four  125-hp 
horizontal-tube  boilers,  three  on  the  westerly  side  of  the 
chimney  and  one  on  the  easterly  side.  It  is  proposed  to 
build  an  addition  25  ft.  in  length  and  to  rai.se  the  roof 
from  4  ft.  to  6  ft.  to  allow  plenty  of  head  room  over  the 
new  boilers.  It  is  proposed  to  remove  the  boiler  on  the 
easterly  side  of  the  chimney  and  to  install  two  Babcock  & 
Wilco.x  vertical  boilers  of  254  hp  each.  They  will  be 
twelve  tubes  high  and  twelve  wide,  with  wrought-iron 
headers  and  designed  for  200  lb.  working  pressure.  It  is 
])roposed  to  fit  these  boilers  with  Murphy  stokers  with 
hoppers  which  will  be  filled  by  means  of  a  small  weighing 
machine  operated  by  hand  and  moving  on  overhead  rails, 
riiis  machine  will  be  fed  from  an  overhead  bunker  placed 
in  front  of  the  chimney  and  underneath  the  present  ven¬ 
tilator,  which  is  7  ft.  higher  than  the  roof. 

rite  construction  in  the  town  of  b'ssex  cost  for  the  work 
tione  to  June  30,  1911,  as  follows: 


682  poles  nnd  paint . 

Total  labor . 

25  miles  wire,  street  lights . $2,125.00 

17 '4  miles  wire,  consumers’  lights .  2,195.52 

Cross-arms,  pins  and  insulators . 

Street  lamp  fixtures . 

I.amps  . 

Surveying,  plans,  etc . 

Incidental,  teaming,  etc . 

Meters  . 

Tran>iformers  . 


$2,888.17 

3,954.66 


4,320.52 

682.00 

37H.55 

101.70 

283.50 

468.80 

781.31 

809.31 


Total 


$14,668.52 


'There  are  installed  113  street  lights  and  about  seventy- 
five  commercial  consumers  are  connected,  with  approxi¬ 
mately  1000  lamps. 

The  present  capital  stock  of  the  company  is  $175,000.  It 
paid  a  dividend  in  the  last  fiscal  year  of  7  per  cent. 

The  construction  work  of  the  underground  conduits  is 
in  charge  of  Mr.  I.  I.  b'dgerly.  of  Tuttle  &•  balgerly, 
Swamp.scott,  Mass.,  on  a  10  per  cent  allowance  above  cost. 
'The  company  buys  its  own  materials.  The  work  is  sus- 
jiended  until  Sept,  i  owing  to  the  large  number  of  summer 
residents  in  and  about  the  city.  'The  conduit  to  be  laid  in 
the  main  street  will  be  placed  under  the  sidewalk  for  a 
large  jiart  of  the  way,  being  placed  about  i  ft.  under  the 
paving  of  the  sidewalks. 


New  York  Commission  News. 


The  New  York  Edison  Company  has  filed  with  the  Public 
Service  Commission  a  petition  asking  for  a  rehearing  in 
the  case  of  the  Long  Acre  Electric  Light  &  Power  Com- 
])any.  in  which  a  majority  of  the  commission  recently  de¬ 
cided  that  the  Long  Acre  company  should  be  allowed  to 
issue  $2,000,000  in  stock  and  $4,000,000  in  bonds  under 
certain  conditions.  The  petition  will  be  presented  to  the 
commission  at  its  next  meeting. 

In  the  petition  several  reasons  are  advanced  as  grounds 
for  the  request  for  a  rehearing.  It  is  stated  that  a  ma¬ 
jority  opinion  of  the  commission  finds  “that  no  evidence 
was  offered  subsequent  to  Dec.  i.  1910,  before  the  commis- 
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sion  which  changed  the  state  of  facts  from  that  which 
existed  at  the  time  of  the  appeal  to  the  Api)ellate  Di¬ 
vision.”  The  Edison  company  asserts  that  a  great  deal  of 
testimony  which  materially  changed  the  state  of  facts  was 
offered  subsequent  to  Dec.  i,  1910.  The  Edison  company 
contends  that  the  majority  opinion  omitted  to  consider  such 
facts,  and  that  unless  they  are  considered  and  given  full 
force  and  effect  the  Edison  company  will  be  seriously  in¬ 
jured  and  that  the  failure  to  consider  them  is  sufficient  war¬ 
rant  for  asking  a  rehearing. 

The  petition  asserts  that  the  order  giving  the  Long  Acre 
company  the  right  to  issue  stock  and  bonds  contains  no 
findings  of  fact  or  conclusions  of  law  aivl.  therefore,  the 
Edison  company  “deems  it  necessar>  and  advisable  that 
specific  findings  be  made  by  the  commission  so  that  they 
may  be  reviewed  in  connection  with  the  evidence  by  the 
.\ppellate  Division  of  the  Supreme  Court.”  It  is  declared 
that  the  majority  opinion  is  erroneous  because  it  does  not 
consider  the  facts  placed  before  the  commission  and  is  also 
contrary  to  law  and  the  order  of  the  commission  contrary 
to  facts  and  law. 

It  is  alleged  by  the  petitioner  that  there  is  no  public 
necessity  for  a  competing  company  in  Manhattan  and  the 
Rronx;  that  the  Edison  company  recently  reduced  the  price 
of  electricity  to  consumers;  that  no  complaints  have  been 
made  to  the  commission  that  its  charges  have  been  unrea¬ 
sonable  and  unjust;  that  it  is  subject  to  vigorous  regula¬ 
tion.  has  made  a  large  investment  in  the  County  of  New 
York  which  should  be  protected,  and  “unless  the  order  of 
the  commission  is  reconsidered  its  loss  caused  by  duplica¬ 
tion  of  investment  will  be  large  and  it  will  suffer  serious 
loss  because  of  its  investment  in  the  Consolidated  Tele¬ 
graph  &  Electrical  Subway  Company,  which  company 
would  be  compelled  to  expend  a  large  sum  of  money  for 
the  accommodation  of  the  Long  Acre  Electric  Light  & 
Power  Company  without  any  prospect  that  the  investment 
would  be  productive  for  any  length  of  time  whatever.” 

The  New  York  Public  Service  Commission,  Second  Dis¬ 
trict.  has  received  applications  from  the  Mohawk  Hydro¬ 
electric  Company  and  the  Eort  Plain  Gas  &  Electric  Com¬ 
pany  for  consent  to  a  contract  leasing  the  portion  of  the 
I'ort  Plain  company’s  distribution  system  situated  in  the 
village  of  Nelliston  to  the  Mohawk  Hydroelectric  Com¬ 
pany.  'I'he  Fort  Plain  company  is  now  receiving  energy 
from  the  Fulton  County  Gas  &  Electric  Company  and  pro¬ 
poses  to  change  its  source  of  supply  to  the  Mohawk  Hydro¬ 
electric  Company.  Under  the  new  contract  with  the  Mo¬ 
hawk  Hydroelectric  Company  it  is  stated  that  the  Fort 
I’lain  company  will  be  in  position  to  render  better  service 
and  to  increase  its  opportunities  for  enlarging  its  business 
and  prevent  future  interruptions  to  its  service  such  as  have 
occurred  in  the  past.  The  Mohawk  Hydroelectric  Company 
has  also  asked  for  permission  to  begin  construction  and 
operate  a  transmission  system  for  the  supi)lying  of  elec¬ 
tricity  in  the  towns  of  Ephratah  and  Palatine  and  the 
village  of  Nelliston  under  franchises  granted  by  these 
municipalities.  The  Mohawk  Hydroelectric  Company  has 
also  asked  for  authority  to  issue  its  6  per  cent  thirty-year 
gold  bonds  to  the  amount  of  $36,000  for  construction  of  a 
substation  and  a  transmission  line  from  its  generating  .sta¬ 
tion  in  the  village  of  Ephratah  to  the  villages  of  Nelliston 
and  I't.  Plain. 


CURRENT  NEWS  AND  NOTES. 


Electrificatio.n  ok  Berlin  Interurman  Railroad. — 
Plans  are  being  made  for  the  electrification  of  the  Stadt 
und  Ringbahn  in  Berlin.  'I  bis  railroad  encircles  the  city 
and  carries  a  great  part  of  the  traffic  from  the  suburbs. 
*  *  * 

Electricity  for  I'armers. — Hon.  .Adam  Beck,  of  the 


Ontario  Hydroelectric  Commission,  has  announced  that  the 
commission  will  make  the  distribution  of  electrical  energy 
one  of  the  chief  features  of  its  work.  During  a  recent  trip 
to  Europe  he  found  that  in  practically  all  countries  elec¬ 
tricity  is  e.xtensively  used  on  farms  of  from  23  acres  tc 
1000  acres.  On  a  government  model  farm  in  Bavaria  from 
23  acres  to  30  acres  are  plowed  in  one  day  by  a  single  elec¬ 
tric  plow. 

*  *  * 

Electric  Power  for  Eire-Depart.me.nt  Service. — In  an 
interview  upon  liis  return  from  a  trip  to  Europe  Hon. 
.Adam  Beck,  of  the  Ontario  Hydroelectric  Commission, 
said  that  the  city  of  Berlin  fire  department  has  adopted 
electric  power.  Four  stations  already  have  electric  equip¬ 
ments,  and  .several  gasoline  fire  “engines”  will  be  replaced 
by  electrics.  The  electric  costs  only  about  half  of  horse 
.service,  and  it  is  but  twelve  seconds  from  the  time  an 
alarm  is  sounded  until  the  electric  equippient  is  out  of  the 
station.  Many  German  municipalities,  he  .said,  have  elec¬ 
trically  propelled  street-watering  wagons. 

♦  *  * 

Edison  Feted  i.n  Lo.\im)n. — Mr.  Ihomas  .A.  Edison  has 
received  a  reception  in  London  which  recalls  the  honors 
showered  on  him  during  his  visit  to  Paris  in  1889.  Upon  a 
visit  to  the  House  of  Commons  the  Speaker  gave  orders 
that  he  be  escorted  to  the  distinguished  visitors'  gallery. 
Upon  the  close  of  the  session  the  Sjieaker  and  members 
tendered  Mr.  Edison  an  ovation  and  as  a  souvenir  of  the 
occasion  he  was  presented  with  a  copy  of  a  Parliament  bill 
autographed  by  Premier  .Asquith,  Lloyd-George  and  other 
leaders  in  the  Commons.  He  expressed  the  opinion  that 
it  is  high  time  that  the  British  hereditary  system  be  abol¬ 
ished  and  declined  to  visit  the  House  of  Lords. 

*  *  * 

High-Power  Navy  Wireless  Statio.n. — The  new  wire¬ 
less  station  now  being  installed  at  the  Charlestown  Navy 
A’ard,  Boston,  Mass.,  will  be  among  the  most  powerful  in 
the  world,  having  a  maximum  range  under  favorable  con¬ 
ditions  of  about  3200  miles.  I  he  new  building  to  house 
the  station  will  be  erected  of  stone,  and  there  will  be  two 
aerial  poles,  each  170  ft.  high.  The  old  equiiiment,  mostly 
.Stone  wireless  apparatus,  will  be  supplanted  by  modern 
relefunken  sending  apparatus,  with  a  Pickard  receiver. 
I'here  will  be  a  3-kw  Telefunken  high-frequency,  quench- 
gap  machine,  the  old  sending  eipiipment  being  a  2-kw 
Stone  low-tone  spark  machine.  Chief  Electrician  J.  E. 
.Simpson  and  Operators  W.  J.  .Stedman.  F.  C.  Johnson.  J. 
Lucas  and  J.  J.  Harrigan  will  be  in  charge. 

*  *  ♦ 

Texas  Hydroelectric  Project. — The  Medina  Irrigation 
Company,  headed  by  Dr.  F.  S.  Pearson,  of  New  York,  has 
enlarged  its  plans  for  irrigating  lands  in  different  parts 
of  south  Texas  with  the  incidental  generation  of  hydro¬ 
electric  power.  Besides  a  large  dam  that  is  to  be  erected 
across  the  Medina  River  a  few  miles  west  of  San  .Antonio 
water  rights  have  been  filed  for  the  <  luadalupe  River  at 
points  9  miles  and  12  miles  above  Kerrville.  It  is  an¬ 
nounced  that  two  auxiliary  terminals  will  be  constructed 
at  the  two  latter  places  for  the  purpose  of  storing  water 
for  the  irrigation  of  30,000  acres  of  land  in  addition  to 
the  100.000  acres  that  are  to  be  irrigated  in  the  valley  of 
the  Medina  River.  I'he  cost  of  the  dams  and  canal  system 
near  Kerrville  will  be  appro.ximately  $2,000,000.  I'he  com¬ 
pany  has  also  filed  water  rights  for  the  Frio  and  Nueces 
Rivers  in  Uvalde  County  and  two  or  more  large  dams  will 
be  erected  across  those  streams  to  form  water-storage 
reservoirs.  The  original  estimated  cost  of  the  irrigation 
and  hydroelectric  works  that  were  to  be  installed  by  the 
Medina  Irrigation  Company  was  $6,000,000.  The  enlarged 
plans,  however,  bring  this  estimate  of  cost  uj)  to  $12,000,- 
000. 
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Public  Service  Commission  Recognizes  Dividend 
V'^ALUE  OF  Efficient  Management. — As  noted  in  the  report 
elsewdiere  of  recent  proceedings  of  the  Wisconsin  Rate 
Commission,  that  commission  allowed  an  increase  in  tele¬ 
phone  rates  notwithstanding  that  the  company  was  earn¬ 
ing  more  than  12  per  cent  on  its  investment.  The  ground 
given  was  that  the  higher  rate  was  not  unreasonable  and 
that  the  large  return  on  investment  was  due  to  very  low 
operating  expenses. 

*  *  * 

.\moskeag  Mills  Power  Plant  Again  Enlarged. — An 
additional  5000-kw  generator  is  soon  to  be  installed  at  the 
power  plant  of  the  Amoskeag  Manufacturing  Corporation, 
at  Manchester,  N.  H.,  a  description  of  which  appeared  in 
the  issue  of  June  22,  1911.  At  the  same  time,  several  new 
turbines  and  a  large  transformer  will  also  be  installed.  It 
is  also  planned  to  put  in  a  cable  to  connect  the  various  di¬ 
visions  of  the  plant  more  closely,  consisting  of  a  triple¬ 
conductor  submarine  cable,  to  be  laid  in  the  bottom  of  the 
canal,  where  danger  of  injury  will  be  minimized.  The 
cable,  which  will  be  3  in.  or  more  in  diameter  and  have  a 
total  length  of  about  i  mile,  will  weigh  between  130  tons 
and  140  tons. 

♦  ♦  * 

New  York  Edison^s  Association  of  Employees. — 
While  no  regular  monthly  meetings  of  the  Association  of 
Employees  of  the  New  York  Edison  Company  are  being 
held  during  the  summer,  the  board  of  trustees  is  transact¬ 
ing  routine  business  and  the  membership  committee  con¬ 
tinues  its  campaign  for  new  members.  Ninety  new  mem¬ 
bers  have  been  added  since  the  last  meeting  in  May.  In 
view  of  the  large  growth  of  the  mortuary  funds  the  board 
of  trustees  has  withdrawn  the  funds  from  savings  banks 
and  has  made  provisions  for  investing  the  money  to  bring 
larger  returns,  having  purchased  eleven  $1,000  4  per  cent 
bonds  of  the  New  York  Gas  &  Electric  Light,  Heat  & 
Power  Company.  The  association,  while  less  than  six 
years  old,  has  over  $15,500  in  its  treasury. 

*  *  * 

Louisian.v  Electrical  Association. — The  Louisiana 
Electrical  Association  was  organized  July  22,  and  includes 
in  its  member.ship  the  leading  electrical  contractors  of  New 
Orleans,  and  the  objects  of  the  association  as  set  forth  by 
the  constitution  are  “to  foster  trade  among  electrical  con¬ 
tractors,  to  reform  abuses  and  secure  freedom  from  unlaw¬ 
ful  and  unjust  exactions,  .settle  differences  between  its 
members,  jiromote  more  enlarged  and  friendly  intercourse 
between  members  and  to  diffuse  accurate  and  reliable  infor¬ 
mation  among  members  as  to  the  standing  of  merchants, 
builders  and  others  engaged  in  the  erection  of  buildings  or 
the  furnishing  of  electrical  materials  therefor.”  The  offi¬ 
cers  of  the  association  are  as  follows:  Mr.  Roydan  Doug¬ 
las,  president;  Mr.  Thomas  J.  Burke,  vice-president;  Mr. 
W'.  11.  Bower  Spangenberg,  secretary;  Mr.  Henry  WMdmer, 
treasurer,  and  Mr.  W^  H.  Earl,  sergeant-at-arms. 

*  ♦  ♦ 

Improvements  in  Denver  Station. — A  number  of  im¬ 
provements  have  recently  been  made  in  the  W'est  Side  sta¬ 
tion  of  the  Denver  (Col.)  Gas  &  Electric  Light  Company. 
Five  of  the  old  hand-fired  boilers  have  been  equipped  with 
liquid  fuel  burners  and  water-gas  tar  is  being  utilized  as 
fuel.  At  present  the  gas  works  of  the  company  are  supply¬ 
ing  something  like  35,000  gal.  of  this  tar  a  month  and  to 
store  it  conveniently  two  tanks,  31  ft.  long  by  6.5  ft.  in 
diameter,  have  been  erected  in  the  rear  of  the  station  build¬ 
ing.  From  these  tanks,  each  of  which  has  a  capacity  of 
10.000  gal.,  the  tar  is  pumped  to  a  5000-gal.  tank  located 
on  a  tower  giving  a  head  of  30  ft.  at  the  burners.  In  order 
to  handle  the  energy  at  present  received  over  the  lines  of 
the  Central  Colorado  Power  Company  another  set  of  oil 
switches  has  been  installed  to  replace  the  old  switches,  which 
have  become  inadequate  to  control  the  load,  and  the  switch 
platform  below  the  main  switchboard  has  been  extended  b 


ft.  for  this  purpose.  Improvements  have  also  been  made 
in  the  station  wiring,  especially  in  the  boiler-room,  where 
the  lamp  circuits  have  all  been  placed  in  rigid  conduit  to 
reduce  the  fire  hazard. 

*  *  * 

Electrical  Fraud  Prosecuted. — The  Post  Office  Depart¬ 
ment  has  arrested  the  inventor  and  promoter  of  the  Sun 
Electric  Generator  Company  on  the  charge  that  it  has 
defrauded  investors  out  of  sums  aggregating  $250,000  by 
inducing  them  to  buy  stock  in  an  invention  having  no  com¬ 
mercial  merit.  The  inventor  is  Mr.  George  H.  Cove,  and 
his  so-called  invention  is  a  thermoelectric  battery,  which, 
if  erected  in  a  back  yard  or  on  the  roof  of  a  building, 
would,  it  was  claimed,  generate  enough  electricity  from 
the  sun’s  rays  in  one  day  to  last  a  household  from  one  to 
two  weeks.  An  installation  set  up  on  the  roof  of  a  build¬ 
ing  in  Maiden  Lane,  New  York  City,  from  which  incan¬ 
descent  lamps  were  supplied,  was  found  to  be  connected 
by  concealed  wires  with  the  Edison  service  in  the  building. 
Many  inquiries  regarding  the  scheme  have  been  received 
at  this  office,  and  it  was  apparent  that  the  promoters  oper¬ 
ated  largely  through  a  “sucker”  mailing  list  such  as  is  used 
by  other  electrical  “fakes”  still  doing  business. 

*  *  ♦ 

1.  E.  S.  Annual  Convention. — According  to  the  ar¬ 
rangements  that  have  thus  far  been  completed  there  will 
be  five  technical  sessions  at  the  Chicago  convention  of  the 
Illuminating  Engineering  Society  Sept.  25,  26  and  27. 
These  sessions  will  be  held  in  the  Congress  Hotel  on  Mon¬ 
day  morning,  Tuesday  morning,  Tuesday  afternoon, 
Wedne.sday  morning  and  Wednesday  afternoon.  A  recep¬ 
tion  and  dance  will  be  given  on  Monday  evening.  On  Tues¬ 
day  evening  there  will  be  a  subscription  dinner.  Accord¬ 
ing  to  the  preliminary  technical  program  twenty  subjects 
will  be  covered  by  committee  reports  or  original  papers. 
Among  the  authors  are  President  A.  E.  Kennedy  and 
Messrs.  A.  J.  Humphreys,  Louis  Bell,  E.  H.  Bostwick,  G. 
H.  McCormick,  A.  J.  Marshall,  L.  W.  Young,  F.  L. 
Godinez,  Bassett  Jones,  W.  H.  Gartley,  G.  S.  Barrows, 
J.  E.  Randall,  George  H.  Keech,  A,  S.  McAllister,  George 
H.  Stickney,  P.  S.  Millar,  L.  J.  Lewinson,  H.  E.  Ives,  C.  L. 
Smart.  E.  L.  Elliott,  George  L.  Dyer,  F.  B.  Rae,  C.  P. 
Steinmetz  and  H.  E.  Clifford. 

41  « 

b'KDERAL  Water-Power  Policy. — In  an  address  before 
the  Michigan  School  of  Mines  on  Aug.  9  Director  George 
Dtis  Smith,  of  the  United  States  Geological  Survey,  in 
speaking  of  the  subject  of  water-power  legislation  said  that 
the  position  of  the  Geological  Survey  is  essentially  that 
set  forth  in  January  of  this  year  in  a  report  addressed  to 
the  Secretaries  of  the  Interior  and  of  Agriculture  by  a 
joint  committee  representing  the  tw'o  departments.  The 
legislation  there  outlined  would  provide  for  lease  of  public 
and  reserved  lands  of  the  United  States  valuable  for  water¬ 
power  development  for  a  fixed  term,  not  to  exceed  fifty 
years,  with  moderate  charges  for  use  and  occupancy  of  the 
land,  and  revocable  only  upon  breach  of  conditions  or  on 
account  of  the  charge  of  excessive  rates  to  consumers. 
These  leases  should  be  identical  in  terms,  whatever  the  de¬ 
partment  under  which  they  are  granted,  with  joint  and  uni¬ 
form  regulations  governing  all  matters  relating  to  water¬ 
power  development  of  land  belonging  to  the  United  States. 
Provision  should  also  be  made  for  periodic  and  equitable 
readjustment  of  charges,  transfer  of  leases,  preferential 
rights  to  renewal  and  compensation  for  improvements  at 
the  termination  of  the  leasehold.  The  law  should  specifi¬ 
cally  recognize  water-power  use  as  dominant  and  both  in¬ 
sure  to  the  lessee  undisturbed  occupancy  of  the  land  needed 
for  such  use  and  reserve  for  future  utilization  all  the  land 
believed  to  possess  value  for  water-power  development, 
these  lands  to  be  designated  by  the  President,  but  to  be 
open  to  other  entry  subject  to  this  reserved  right  w-herever 
separation  of  the  water-power  use  and  other  use  is  possible. 


HYDROELECTRIC  DEVELOPMENT  IN  NORTHERN 
ONTARIO. 

Generating  Station  and  Substations  of  the  Nipissing 
Power  Company  on  the  South  River  Near  North  Bay. 

X  interesting  hydroelectric  station  has  been  com¬ 
pleted  for  the  Xipissii^g  Power  Company  on  the 
South  River  near  the  village  of  Xipissing,  Ontario, 
by  Messrs.  Smith,  Kerry  &  Chace,  of  Toronto,  who  also 
act  as  operating  engineers  for  the  project.  As  hydroelec¬ 
tric  stations  go,  the  development  is  not  large,  the  present 
installation  aggregating  less  than  looo  kw,  but  provision 
has  been  made  for  additions  which  will  bring  the  rating  up 
to  2250  kw,  and  the  market  is  promising.  There  is  a  20- 
mile  aluminum-transmission  line  in  connection  with  the  de¬ 
velopment,  and  not  the  least  interesting  feature  is  the  small 
substations  at  Xorth  Bay  and  Callander,  especially  the  lat¬ 
ter.  The  territory  through  which  the  transmission  line 


Plan  and  interior  views  of  the  station  are  given  here¬ 
with.  The  equipment  at  present  provided  includes  two 
925-hp  Jenckes  turbines,  each  being  equipped  with  a  Lom¬ 
bard  governor  and  3-ton  flywheel  and  direct-connected  to 
a  450-kw,  2300-volt,  60-cycle,  three-phase  alternator.  On 
the  end  of  each  generator  shaft  is  a  12.5-kw  exciter.  There 
is  in  addition  a  35.5-kw  induction  motor-generator  set  pro¬ 
vided  for  excitation  purposes.  The  plans  call  for  an  addi¬ 
tional  450-kw  unit  and  one  rated  at  900  kw.  Facing  the 
generators  are  compartments  in  each  of  which  is  a  300-kva 
oil-insulated,  water-cooled,  delta-connected  transformer. 
These  are  used  to  step  up  the  potential  from  2200  volts  to 
22,000  volts,  at  which  pressure  the  energy  is  transmitted  to 
Xorth  Bay.  Adjacent  to  the  transformer  compartments 
and  a  little  to  the  rear  is  the  electrolytic  lightning-arrester 
e(iuipment,  above  which  in  another  compartment  are  the 
choke  coils,  disconnecting  switches,  circuit-breakers,  etc., 
on  the  outgoing  line.  The  latter  is  of  Xo.  2  gage  alumi¬ 
num.  and  after  leaving  the  station  crosses  the  river  in  a 


(■  ig.  1 — Interior  of  Hydroelectric  Generating  Station  of  the  Nipissing  Power  Company. 


passes  is  subject  to  severe  winters,  but  ncjtwithstanding  that 
fact  the  station  and  system  gave  uninterrupted  twenty-four 
hour  service  all  last  winter,  which  was  the  first  since 
operations  began.  The  line  was  patrolled  regularly  by  an 
attendant,  who  used  a  sled  for  that  purpose  pulled  by  dogs. 

riie  generating  station  is  located  on  South  River,  which 
rises  in  a  number  of  small  lakes  in  the  Xipissing  district  in 
the  northern  part  of  Ontario  and  empties  into  Lake  Xipis¬ 
sing,  a  large  body  of  water  midway  between  Lake  Huron 
and  the  Ottawa  River.  The  river  is  tapped  a  half  mile  up¬ 
stream  from  the  station,  where  it  enters  an  open  canal  about 
900  ft.  long,  flowing  thence  through  a  6-ft.  wood-stave  pipe 
approximately  ^2  niile  long  to  the  .station.  A  storage  pond 
of  too  acres  is  provided  above  the  diversion  dam  in  the 
river.  The  latter  is  of  reinforced  concrete,  as  are  also  the 
portals  leading  from  the  open  canal  to  the  wood-stave  pipe 
line.  The  available  head  at  the  station  is  86  ft. 


200-ft.  spaii  to  an  anchor  pole  on  the  opposite  bank,  whence 
it  is  carried  on  regular  wooden  poles  of  the  type  indicated 
in  Fig.  8.  A  steel  cable,  grounded  at  every  pole,  is  carried 
above  the  transmission  circuit  on  an  e.xtension  of  the  pole 
as  a  protection  from  lightning.  A  telephone  circuit  con¬ 
necting  the  various  parts  of  the  system  is  also  carried  on 
the  same  pole  line  below  the  transmission  circuits.  I'he 
electrical  equipment  in  the  station  was  supplied  by  the 
Canadian  Westinghouse  Company. 

Fig.  5  shows  a  map  of  the  territory  through  which  the 
transmission  line  passes.  Energy  is  transmitted  to  Xorth 
Bay,  to  Callander  and  to  Nipissing.  The  Xorth  Bay  Light, 
Heat  &  Power  Company  distributes  the  energy  at  reduced 
potential  throughout  that  city  and  is  the  chief  customer  of 
the  transmission  company.  Prior  to  the  building  of  the 
transmission  line  the  North  Bay  company  generated  elec¬ 
tricity  in  a  steam-driven  station  and  gave  only  a  night  serv- 
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ice.  The  electrical  energy  because  of  this  could  be  used 
only  for  lighting  circuits.  Since  the  company  has  con¬ 
tracted  with  the  Nipissing  Power  Company  for  energy  in 
bulk  a-  twenty-four-hour  service  has  been  inaugurated,  ren- 


Fig.  2 — Sectional  Elevation  of  North  Bay  Substation. 


North  Bay  has  a  population  of  8000  and  is  reached  by  the 
Canadian  Pacific,  the  Grand  Trunk  and  the  Temiskam  & 
Northern  Ontario  railroads.  A  cross-sectional  elevation  of 
the  substation  there  is  shown  in  Fig.  2.  The  station  has 
three  450-kva,  oil-insulated,  self-cooled  transformers,  two 
of  which  are  T-connected  and  step  down  the  potential  from 
22,000  volts  to  2200  volts.  The  other  transformer  is  held 
in  reserve  for  emergency  use  at  present  and  will  form  one 
of  a  set  of  T-connected  units  later  when  the  installation  is 
completed. 

The  North  Bay  substation  has  two  stories,  the  upper  floor 
containing  the  choke  coils,  disconnecting  switches  and  oil 
switches  on  the  incoming  high-tension  circuit,  in  addition 
to  the  lightning-arrester  equipment.  Single-phase  distribu- 


Fig.  4 — Generating  Station  and  Standpipe. 


flcring  the  energy  available  for  motor  circuits  during  the  tion  formerly  obtained  throughout  the  city,  but  this  has 

day.  In  addition  the  Nipissing  Power  Company  reserves  given  place  to  three-phase  distribution.  At  the  head  of 

the  right  to  supply  energy  in  bulk  to  other  consumers  in  d'rout  Lake,  3  miles  from  the  city,  is  the  pumping  station 

North  Bay  i)rovided  they  require  above  a  certain  amount  from  which  the  city  water  supply  is  obtained.  There  is 


Section  A  A 


Fig.  3 — Plan  and  Cross-Section  of  Generating  Station. 


below  which  the  transmission  company  is  obligated  not  to  installed  a  motor-driven  pump  comprising  a  Canadian  Gen- 
compete  with  the  local  company.  The  Canadian  Pacific  eral  Electric  Company  J50-hp  motor  connected  to  a  centrif- 
Railway  Company  operates  its  shops  at  North  Bay  with  en-  ugal  i)umi).  A  2200-volt  line  runs  from  the  North  Bay  sub- 
pnrchased  from  the  transmission  company.  station  to  the  pump  house  to  supply  energy  to  the  motor. 
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'J'he  load  of  the  Canadian  Pacific  Railway  shops  will  ap-  phase  transformer  stepping  down  the  potential  from  22,000 

proximate  100  hp  when  the  installation  there  is  complete.  volts  to  2200  volts.  The  high-tension  circuit  is  controlled 

As  will  be  seen  from  the  map,  the  main  line  passes  through  by  two  downward-pull,  outdoor-type,  disconnecting  switches 

Callander,  which  is  about  midwav  between  the  generating  mounted  on  a  pair  of  poles  outside  the  station  and  one  pair 

of  fused  air-brake  switches  inside  the  station.  No  light- 

I —  - - - - - - - - -  ning-arrester  equipment  is  provided  on  the  high-tension  side 

^  other  than  a  pair  of  choke  coils.  'I'he  connected  load  in 
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Fig.  5 — Map  of  Transmission  System 


Fig.  7 — Framework  of  Callander  Substation. 


station  and  North  Bay.  The  town  has  a  population  of  only 
about  600,  so  that  an  independent  station  would  be  out  of 
the  question.  Investment  in  an  expensive  substation  would 
also  be  questionable,  but  the  engineers  have  apparently- 
solved  the  problem  with  the  inexpensive  substation  shown 
in  Fig.  6,  which  has  no  regular  attendant,  but  receives 
periodical  visits  from  the  transmission-line  patrolman.  The 
substation  consists  of  a  galvanized-iron  pipe  framework 


I  allander  at  present  approximates  400  lamps  for  commer¬ 
cial  and  residence  service  and  13  100-watt  lamps  for  street 
lighting.  I'he  station  is  large  enough  to  house  two  addi¬ 
tional  transformers  if  future  motor  loads  should  indicate 
that  three-phase  distribution  would  be  desirable. 

Three  miles  from  the  generating  station  is  the  village 
of  Nipissing  with  a  population  of  not  more  than  100.  The 


Fig.  6 — Exterior  of  Callander  Substation,  Showing  Control  System.  Fig.  8 — Pole  Line,  Showing  High  and  Low-Tension  Circuits. 


covered  with  corrugated  sheet  iron.  The  building  is  13  ft.  requirements  of  the  village  are  amply  provided  for  by  a 
square  and  cost  complete  at  Toronto  less  than  $250.  It  is  lo-hp  motor-generator  set  fed  with  2200-volt'  energy  by  a 
jirovided  with  a  concrete  floor,  giving  a  fireproof  building  single-phase  line  from  the  generating  station.  Six  miles 
at  a  low  cost.  The  equipment  consists  of  one  30-kva.  single-  west  of  the  generating  station  on  the  Grand  Trunk  Railroad 
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is  the  town  of  I’owassan,  with  a  population  of  approxi¬ 
mately  1000,  and  it  is  planned  to  reach  that  town  with  a 
22,000-volt  line  tapping  the  main  line  and  to  erect  a  small 
suhstation.  The  route  of  the  proposed  line  is  indicated  on 
the  map  shown  in  Fig.  5. 

As  outlined  in  our  issue  of  Jan.  12,  the  Nipissing  Power 
C  ompany  is  a  subsidiary  of  the  Electric  Power  Company, 
Ltd.,  which  controls  a  number  of  water-powers  in  the  Trent 
Valley  district.  This  district  embraces  nearly  all  that  sec¬ 
tion  of  Ontario  lying  east  of  Toronto  not  now  supplied  from 
the  lines  of  the  Hydroelectric  Power  C’ommission  of  the 
Province  of  Ontario. 


THE  CALCULATION  OF  CAPACITY  COEFFICIENTS 
FOR  PARALLEL  SUSPENDED  WIRES. 

By  I'r.x.xk  F.  Fowle. 

TlllC  calculation  of  induction  phenomena  between 
parallel  suspended  wires  is  assuming  an  increased 
importance  from  an  industrial  standpoint  and 
merits  more  attention  than  it  has  hitherto  received.  All 
such  calculations  involve  fundamentally  the  coefficients  of 
electrostatic  capacity  and  mutual  inductance  between  the 
several  conductors  which  form  the  groups  or  systems  con¬ 
sidered.  The  coefficients  of  mutual  inductance  are  rela¬ 
tively  simple  in  the  respect  that  the  relations  between  any 
two  conductors  are  independent  of  the  others  and  not 
affected  by  the  addition  or  withdrawal  of  conductors  in 
the  several  groups.  This  simplicity  of  relationship  does 
not  extend  in  every  case  to  the  coefficients  of  electrostatic 
capacity.  Such  coefficients  are  always  affected  theoreti¬ 
cally  by  the  addition  or  withdrawal  of  conductors.  Under 
some  circumstances  the  theoretical  variations  may  be  neg¬ 
ligible.  but  under  others  far  from  so.  In  general,  the 
complexity  of  relationships  increases  with  the  number  of 
concluctors  present.  The  formulas  expressing  these  capac¬ 
ity  coefficients  take  a  different  analytical  form  with  every 
change  in  the  number  of  conductors,  becoming  very  un¬ 
wieldy  in  some  instances.  In  view  of  the  present  im¬ 
portance  of  having  exact  expressions  for  these  coefficients 
under  a  considerable  variety  of  conditions,  it  seems  worth 
while  to  give  the  full  electrical  theory  of  a  group  of 
jiarallel  charged  wires  and  deduce  the  analytical  expres¬ 
sions  for  some  of  these  coefficients  in  typical  cases. 

It  seems  desirable  to  commence  with  the  general  case 
of  a  system  of  n  conductors,  with  charges  q,,  q^,  q^  .  .  . 
q„  and  potentials  l\.  l\,  l\  .  .  .  I  n  respectively.  Max¬ 
well  shows  that  the  potential  of  each  conductor  is  a  homo¬ 
geneous  linear  function  of  u  charges  and  the  whole  electric 
energy  of  the  system  is  a  homogeneous  (juadratic  function 
of  the  n  charges,’  expressed  in  the  terms, 

-f  .... 

+ . 

“F  i  UntiQn*  (  I  ) 

Under  the  definition  of  potential  the  work  done  in  alter¬ 
ing  the  charge  of  the  system  is 


of  each  conductor  in  terms  of  the  «  charges,  as  follows: 
-F  "F T  •  •  •  -j-  ani<7n  'j 

F2  =  «i29i + 

F3  =  Mi3(7|  "F  >'23<72  "F  ><33<73  -F  •  •  '  ■F*'«3<7«  (4) 


li'=  I'c 


from  which 


l^n  —  Uin(Jt  “|-  “t-  "h  •  •  "t" 

The  coefficients  of  the  form  Ujy  are  termed  coefficients  of 
potential,  where  the  first  subscript  refers  to  the  charge  and 
the  second  to  the  potential.  The  coefficient  of  the  type  J/j-j 
denotes  the  potential  of  conductor  x  when  its  charge  is 
unity  and  the  charges  on  all  other  conductors  are  zero; 
there  are  n  coefficients  of  this  type,  one  for  each  conductor. 

1  he  type  Ujy  denotes  the  potential  of  the  conductor  y  when 
X  receives  a  unit  charge  and  the  charges  on  all  other  con¬ 
ductors  are  zero.  It  makes,  in  fact,  no  difference  in  what 
order  the  subscripts  are  stated  because  the  relationships  are 
reciprocal,  or 

UTv=^uyx  (5) 

This  being  true,  it  follows  that  the  number  of  different 
l)otential  coefficients  of  the  type  of  (5)  is  (n — i),  or 
one  for  each  pair  of  conductors.  The  nature  of  these 
coefficients  may  be  made  more  clear  by  the  following  simple 
equations  relating  to  a  single  charged  conductor. 

g  =  CV  (6) 

y  =  (7) 

In  this  simple  case  the  coefficient  of  potential  and  the 

coefficient  of  capacity  have  a  simple  reciprocal  relation. 
But  the  relationship  becomes  complicated  when  two  or 
more  conductors  comprise  the  system.  B}"  solving  equa¬ 
tions  (4)  for  <7,,  q..,  .  .  .  q„,  a  new  set  of  ;;  e(|uations 

will  be  obtained  of  the  following  form : 

—  CiiFi -F  Cij  Fj -F  CisFj  "F  .  .  .-{-Ciiil'ii 

gi  —  CiiV ,  -j-  C21I  2  T  C22V2  "F  •  •  •  -F  Cos’ll  n 

<73  —  CjiFi  -j-  “F  ('23V3  “F  .  •  •  “f-  CanFn  '  (8) 

—  C*n,Fi -F  Cn2l  2  "F  F'liaFj -j-  .  .  .  -j-Cnnkn 

A  coefficient  of  the  form  Cj-y  is  a  coefficient  of  capacity, 
and  denotes  the  charge  of  conductor  x  when  the  potential 
of  y  is  unity  and  the  potentials  of  all  other  conductors  are 
zero.  Again  there  are  n  coefficients  of  the  type  Cxx  and 
hii  (n  —  i)  of  the  type  Cjy  for  the  reason  as  before  that 
Cxy  =  Cyx  (9) 

In  the  transformation  of  equations  (4)  to  equations  (8) 
the  method  of  determinants  is  applicable,' as  follows: 


^  -  .  *^13.  *^23>  W3.I  •  •  • 


1 

U,n,  tl.n. 
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.  Unn 
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.  Ft  . 
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.  V2  . 

.  .  Mfii 

f^x  =  j  n,., 

,  »2r  .  . 

,  .  . 

.  .  Unx 

U.n  .  . 

.  F„  . 

.  .  Unn 

That  is  to  say,  the  potential  is  the  partial  derivative  of 
the  expression  for  energy  with  respect  to  the  charge.  Ap¬ 
plying  this  to  expresssion  (i),  for  each  conductor  of  the 
system,  will  produce  n  linear  equations  giving  the  potential 

'"Electricity  and  Magnetism.’’  Vol.  I.  Chap.  3. 


In  (  II  )  the  column  l\,  F.  .  .  .  l\,  replaces  the  column 
Ux..  .  .  .  Urn  in  the  determinant  D,  given  by  (to). 
'I'hen,  in  general. 

=  ~  (12) 

Maxwell  lays  down  tw’o  fundamental  theorems  in  regard 
to  these  coefficients,  as  follows: 

1.  The  coefficients  of  potential  are  all  positive,  but  none 
of  the  coefficients  Uxy  is  greater  than  Uxx  or  Uyy. 

2.  None  of  the  coefficients  of  mutual  capacity  are  posi¬ 
tive,  and  the  sum  of  all  those  belonging  to  a  single  conduc¬ 
tor  is  not  numerically  greater  than  the  coefficient  of  capac¬ 
ity  of  that  conductor,  which  is  always  positive.  That  is. 
Cry  is  always  negative  and  Cxx  or  Cy„  is  always  positive; 
also,  in  a  numerical  sense 

Ctt  Cxt Cx2 Cxt .  .  .  -F  C-rn  (Ul) 
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where,  of  course,  C^x  does  not  appear  in  the  right-hand 
member. 

The  determination  of  all  the  capacity  coefficients  in  any 
stated  problem  requires  the  full  transformation  of  equations 
(4)  to  equations  (8),  using  the  method  of  (12).  If  some 
particular  coefficient  is  needed,  alone,  it  is  not  necessary  to 
work  out  the  full  solution,  however.  Assume,  for  example, 
that  the  coefficient  Cxy  is  desired.  This  quantity  will  appear 
as  the  coefficient  of  Vy  in  the  expression  for  qx,  and,  there¬ 
fore,  it  can  be  found  by  obtaining  the  proper  minor  of  Dx, 
if  Dx  is  expressed  as 

j  Ml,  ;  .  .  E,  .  .  .  Mn,  ') 

Dx  =  j  MiW  ...  I  y  ..  .  Uny  (14) 

. ;; . I 

I  M,n  ...  I  fi  ...  Unti  J 

then  the  coefficient  of  f  „  is  found  by  taking  that  minor  of 
Dx  which  results  from  erasing  the  column  and  the 
yiit  row,  or 


r«„  .  .  .  «n,  'j 

Dx'= 

(•5) 

1  M,n  .  .  .linn  | 

and 

_Dx’ 

Cxy  ^ 

(16) 

The  last  expression  is  perfectly  general  for  any  coefficient 
of  capacity  whatever,  that  is,  when  x  and  y  have  any  in¬ 
tegral  values  between  i  and  h.  The  numerical  value  of  the 
coefficient  cannot  be  obtained,  however,  until  the  values  of 
the  potential  coefficients  are  given.  The  solution  of  the 
general  case  up  to  this  point  applies  to  any  system  of 
charged  conductors  whatever,  but  for  a  system  of  parallel 
wires  the  potential  coefficients  take  a  specific  analytical 
form  and  the  considerations  hereafter  relate  entirely  to  the 
particular  problem  here  considered. 

The  form  of  the  potential  function  for  parallel  wires,  the 
separations  of  which  are  large  compared  with  their  diam¬ 
eters,  has  been  given  by  Heaviside^  and  is  deduced  as  fol¬ 
lows.  Consider  a  straight  cylindrical  wire  in  free  space 
with  a  charge  q  per  unit  of  length ;  assume  also  that  the 
effect  of  the  charge  is  the  same  as  though  the  charge  were 
concentrated  at  the  axis,  corresponding  to  a  linear  distri¬ 
bution,  which  is  true  for  effects  at  a  large  distance  from  the 
wire  compared  with  its  diameter.  The  force  at  a  point  P, 
distant  y  from  the  wire  in  a  normal  direction,  caused  by  an 
element  of  charge  qdx,  is  given  by  (17).  Fig.  1  illustrates 
the  relative  positions. 


dF- 


qdx 


(17) 


4r’  +  y* 

But  the  longitudinal  components  of  all  these  elementary 
forces  cancel  each  other  when  a  summation  is  taken  and 
hence  only  the  normal  components  of  force  need  be  consid¬ 
ered.  The  normal  component  of  (17)  is 

qydx 

and  the  sum  of  all  these  normal  elementary  forces  is 
given  by 


I  ♦-  X 


F'  = 


</-V 


-  CC 


dx 


2q 

y 


(19) 


The  force  is  the  negative  partial  derivative  of  the  poten¬ 
tial  with  respect  to  the  distance,  or 


whence 


J 


(20) 

(21) 


.Substituting  for  F  in  (21)  the  result  of  (19)  gives 
I'  2  a  a 

V  =—  I  — dy  =  2q\og  -  (22) 

J  y  y 


where  a  is  an  arbitrary  constant  of  integration. 

It  is  a  physical  impossibility  to  isolate  a  single  charged 
conductor  from  all  other  conductors;  in  other  words,  one 
must  deal  necessarily  with  pairs  of  conductors  and  with 
potential  differences  between  the  elements  of  a  pair.  In 
this  case  if  the  return  conductor  is  a  parallel  wire  distant  y' 
from  the  point  P  and  negatively  charged  with  an  equal 
quantity  per  unit  of  length,  the  potential  is  given  by 


=  —  2  <7  log 


a 

.v' 


(23) 


The  sum  of  both  potentials  is 

V  =  V'  V"  =  2  q  log  — 

y 


(24) 


because  the  constants  of  a  and  a'  are  seen  to  be  e(iual  when 
y  and  y'  become  indefinitely  great,  in  which  case  the  poten¬ 
tial  approaches  a  value  of  zero. 

Returning  to  the  expression  for  potential  as  given  by  (7), 
V  =  uq  (25) 

it  becomes  apparent  that 

y' 

M=2l0g -  (26) 

y 

This  is  the  form  of  the  potential  coefficient  for  parallel 
wires  under  the  conditions  previously  assumed.  The  solu¬ 
tion  of  any  specific  problem  is  henceforth  an  application  of 
the  general  solution  just  completed  by  the  evaluation  of  the 
potential  coefficient.  Heaviside  employed  this  method  in 
deriving  expressions  for  the  capacities  of  a  small  group 
of  wires,  with  earth  and  metallic  return,  but  not  exceeding 
four  in  number.  The  same  method  has  also  been  used  by 
the  author’  in  deriving  the  mutual  capacities  between  paral¬ 
lel  metallic  circuits.  In  general,  the  problem  may  be 
classed  under  the  headings  of  grounded  circuits,  metallic 
circuits  and  combinations  of  grounded  and  metallic  cir¬ 
cuits.  The  solution  of  specific  cases  will  next  be  taken  up 
under  those  headings  in  order. 

GROUNDED  CIRCUITS. 

The  case  of  grounded  circuits  is  met  most  extensively  in 
telegraphy,  where  the  number  of  such  circuits  on  one  pole 
line  may  reach  100  or  more  in  extreme  cases;  the  average 
number  is  much  less  and  forty  is  near  the  limit  on  trunk 
lines.  Such  circuits  are  encountered  also  in  telephony, 
where  they  are  extensively  employed  in  rural  systems;  the 
average  number  on  one  pole  line  is  small,  comparatively, 
rhe  simple  case  of  one  wire  will  be  considered  first. 
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Fig.  1 — Geometrical  Relations.  Fig.  2 — Real  and  Image  Wires. 


One  IFire. — A  single  wire  suspended  above  the  earth  at 
a  height  h  is  illustrated  in  Fig.  2,  which  also  shows  the 
electrical  image  of  the  real  wire,  vertically  beneath  it  at  a 
distance  h  below  the  earth’s  surface. 

The  potential  of  the  wire  with  respect  to  the  earth,  due 


’“Electrical  Papers.”  V'ol.  1,  p.  42,  “On  the  Electrostatic  Capacity  of 
Suspended  Wires.” 


•“The  Transposition  of  Electrical  Conductors,”  Proceedings  of  the 
American  Institute  of  Electrical  Engineers,  Vol.  XXI. 
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to  a  charge  q  per  unit  of  length,  will  be  found  by  substitut¬ 
ing  the  wire  radius  r  for  y  in  (26)  and  2  h  for  y',  or 

2  h 

l'  =  2qlog —  (27) 

r 

This  follows  from  the  theory  of  images  which  shows  that 
the  distribution  of  force  and  potential  in  the  field  above  the 
earth  is  identical  with  the  distribution  which  would  exist  if 
the  earth  were  removed  and  a  conductor  equally  but  oppo¬ 
sitely  charged  were  substituted  for  it  at  a  point  as  far 
below  the  surface  as  the  real  wire  is  above. 

riie  electrostatic  capacity  in  e.g.s.  units  is  obviously 

1 

(^8) 


C=  — 

2  loy; 


riie  constant  for  changing  any  such  expression  to  micro¬ 
farads  per  1000  ft.  or  per  mile  will  be  given  in  closing. 
This  deduction  assumes  that  there  is  no  other  wire  within 
a  very  great  distance,  or  many  times  the  value  of  It.  In 
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Fig.  4 — Three-Wire  Ground 
Return. 


2  /l,  hr 

r,  =  2g,log  4- 2  log 

>\  Oj-  , 

I  ’  1  1  1  2  /ta  I 

I  :  —  2  g,  log  -  -f  2  log  - ! 

“u  I 


(29) 


The  expressions  for  capacity  are  nearly  obvious;  they 
have  the  common  denominator, 

^  ,  2  /i,  2  /i,,^ 

2  log  2  log 
I  n 
/i.= 


D  = 


J..  I 

2  /i.  < 

2  log  -  ■  2  log 


(30) 


The  minors  of  D  in  (.^o)  are  obvious  and  hence 

-’/la 

2  log 


c,= 


c,= 


log' 


/'. 


When  the  wires  are  of  the  same  size  and  at  an  equal 
height  above  the  earth  capacities  are  given  by 

2  It 
2  log — 


C,  =  C,= 


2  log 


+  4  Ir 


(34) 


(35) 


-  C,2=  .  -  .  - 

d 

These  expressions  indicate  how  rapidly  the  complication 
increases  with  the  number  of  wires.  It  soon  becomes  im¬ 
possible  to  use  methods  of  e-xpression  such  as  those  just 
given. 

Three  ITires. — In  order  to  simplify  the  equations  in  this 
case  resort  may  be  had  to  the  former  symbol  for  a  potential 
coefficient,  observing  in  general  that 

hxp 

uxu  —  2  log  ,  - 

dxy 


(36) 

(37) 


2hx 

Uxx  =  2  log - 

rs 

l-ig.  4  shows  a  general  arrangement  of  a  three-wire 
circuit  with  ground  return. 

The  fundamental  equations  are  given  by  (38). 

T,  =  »u9i  +  »2ig2+  ihiqi] 

I -f  j-  (38) 


/  3  =  l<13</l  “T  “H 

'J'hen,  since  Uxy  =  Uyx, 

I  *b2  *b3  I 
—  \  *<12  *^22  M23  > 


J 


D 


(39) 


strict  theory,  of  course,  it  assumes  that  the  given  wire  and 
the  indefinite  expanse  of  earth  are  alone  in  space. 

Two  IVires. — The  conditions  assumed  in  this  case  are 
shown  in  h'ig.  3.  When  two  or  more  wires  are  shown  here¬ 
after  they  will  be  denoted  by  subscripts  in  the  analytical 
expressions. 

Pile  fundamental  ecpiatious  of  the  form  of  (4)  in  this 
c.'se  are  as  follows : 


**12  **22  **23  / 

M23  U33  J 

ly  -  (^bl^^22*^33  "b  2  ^^12^^I3^^23  ^^2  *^3  *^23  C40j 


.'.;ul  tile  capacities  are 


"2; 

4*33 

D 

**33 

''.3' 

^1d 

_  “*> 

7*22  - 

~D^ 

t<,J 

U23  — 

D 

_ 

«23  — 

«t3M: 

C-,= 


D 

—  "2;i'<i 

D 


(41) 

(42) 

(43) 

(44) 

(45) 

(46) 


C..= 


2  log  - 

«.2 


(alo8  4;')(2log;|'’)_(,log^) 


t  >  I  > 


(32) 


(33) 


When  the  wires  are  at  ctpial  heights  above  the  earth  and 
of  e(|ual  diameters,  or 

h  —  /i,  —  /tj  —  /ij  '1 

r  =  r.  =  r,  =  r,  I  (47) 

d  —  di2  —  d-j  —  i  d|jJ 

it  follows  that 


C,  =  C2  = 


-  (2,08 -y-y 


D 


/  2hY  /  VcF+TF\ 

(2 log  — )  -  (.’log  -  .  -  ) 


€2  = 


D 


(4S) 


(49) 


(50) 
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C„  =  Ca=:  It  is  obvious  that  the  increase  is  larger  with  shorter  spac- 

ings. 

The  following  example  is  calculated  for  the  case  of  a 
three-phase  line  of  No.  2  B.  &  S.  gage  wire  spaced  equi- 
laterally  with  60-in.  separation,  as  shown  in  Fig.  6. 

In  this  case  the  assumed  conditions  are  given  by  (54). 

dj2  —  djj  —  —  60  in. 

/i,  =  /13  =  25  ft. 

K  =  29.33  ft. 
r,  =  r,  =  r,  =  0.129  in. 


(54) 


2  h 


—  (51) 


C.,= 


(2  log 


)  (2 log 


Z? 


(52) 


General  Case. — When  more  than  three  wires  are  in¬ 
volved  the  formulas  are  too  cumbersome  to  give  in  com- 
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Fig.  5 — Four-Wire  Ground  Return. 


Fig.  6 — Three-Phase  Line. 


plete  form,  but  the  general  solution  has  already  been  indi¬ 
cated.  Any  particular  coefficient  of  capacity  is  equal  to  a 
fraction  whose  denominator  is  the  determinant  D  and 
whose  numerator  is  the  minor  of  D  for  the  corresponding 
coefficient  of  potential.  This  general  rule  covers  all  cases 
of  the  sort  considered  up  to  this  point. 

The  calculation  of  some  typical  cases  may  be  of  interest. 
In  order  to  show  the  effect  of  adding  conductors  to  the  sys¬ 
tem,  the  capacities  of  one,  two  and  three  conductors  will  be 
calculated,  of  No.  9  B.  &  S.  gage,  each  at  a  height  of  20  ft. 
above  the  earth  and  with  a  spacing  of  i  ft.  between  ad¬ 
jacent  conductors.  The  results  in  each  case  are  shown  in 
Table  I. 


TABI.E  I. — ELECTROST.\TIC  C.\P.\CITIES  IN  THE  C.\SE  OF  ONE, 
TWO  AND  THREE  NO.  9  H.  &  S.  GAGE  WIRES,  20  FT.  ABOVE 
THE  EARTH,  WITH  I  FT.  ADJACENT  SPACINi;.  MICRO¬ 
FARADS  PER  MILE. 


Ni’mber  op  CoNnrcTORs. 


Caiwcities. 


( )ne. 


Two. 


Three. 


c. 

0.009894 

0.01187 

0  01236 

C-. 

0.01187 

'  0.01320 

0  01236 

—  Cl- 

0.00484S 

;  0.004045 

—  Cia 

0.002447 

0.004045 

riiis  table  shows  that  the  second  wire  adds  20  per  cent  to 
the  capacity  of  the  first,  and  two  wires  add  (to  the  middle 
wire)  33  per  cent.  At  the  same  time  the  mutual  capacities 
in  the  case  of  three  wires  are  less  than  in  the  case  of  two 
wires.  In  general,  the  addition  of  conductors  increases  the 
individual  capacities  and  diminishes  the  mutual  capacities. 
The  calculation  of  capacities  for  a  larger  number  of  wires 
is  a  straightforward  operation,  but  very  laborious. 

Heaviside  calculated  a  particular  case  of  four  wires 
arranged  as  shown  in  Fig.  5  and  with  the  spacings  as  given 
(53)- 


The  calculated  capacities  are  given  in  Table  II. 

TABLE  II. - CAPACITIES  FOR  FIG.  6  UNDER  THE  CONDITIONS  OF 

(54).  MICROFARADS  PER  MILE  FOR  GROUNDED  CIRCUITS. 

Capacities.  Numerical  V’alue. 


Cl 

0.01340 

c- 

0.01319 

c, 

0.01340 

— Cl'* 

0.0031 29 

— Cis 

1  0.003025 

—Cl^ 

0.003129 

I 


The  upper  conductor  has  slightly  less  capacity,  individual 
and  mutual,  than  the  other  two  because  of  its  greater  ele¬ 
vation.  It  is  evident  that  the  charging  currents  per  phase 
wire  of  such  a  transmission  circuit,  assuming  a  star-con¬ 
nected  grounded-neutral  system,  will  not  be  exactly  alike, 
and  will  be  least  for  the  upper  conductor.  It  is  obviously 
necessary  to  transpose  -  the  circuit,  as  shown  in  Fig.  7,  to 
obtain  a  perfect  balance. 

On  account  of  the  line  impedance  drop  it  may  be  neces¬ 
sary  to  divide  the  line  into  several  sections  of  the  type 
shown  in  Fig.  7.  Another  interesting  case  of  capacity 
relations  between  three  wires  is  illustrated  by  Fig.  8,  which 
shows  the  arrangement  of  three-phase  conductors  in  sev¬ 
eral  transmission  lines  of  a  recent  type. 

The  assumed  conditions  in  this  case,  where  the  wires  lie 
in  the  same  vertical  plane,  are  given  by  (55). 

h,  =  S2  ft.i 
ht  =  46  ft.  I 
/i,  =  40  ft. 
d,,  izz  da  —  6  ft. 
da=12  ft. 
r,  =  r,  =  r,  =  0.1625  in.  J 
(No.  o  B.  &  S.  gage.) 

The  calculated  capacities  in  this  case  are  given  in  Table 
III.  Both  in  this  example  and  the  preceding  one  the  gen¬ 
eral  formulas  for  the  case  of  three  grounded  wires,  given 
by  {40)  to  (46)  inclusive,  have  been  employed. 


- ^- 


Earth 

mnmr.wmi: 


Fig.  7 — Three-Phase  Line  Fig.  8 — Three-Phase  Trans 
Transposed  for  Electrostatic  mission  Line 

Balance. 


h,  =  /ij  =  3  1/6  m 
/ij  =  /i4  =z  2  s/6  m  f 
d,*  =  ds4  =  o.5m  I 

r,  =  rj  =  r,  =  r4  =  2.0  mm  ' 

•  In  this  case  the  second  wire  increased  the  capacity  of  the 
first  1 1  per  cent  and  three  wires  increased  it  24  per  cent. 


In  the  last  ca.se  the  middle  wire  has  the  largest  capacity 
and  the  upper  one  has  the  least ;  the  latter  is  about  6.5  per 
cent  less  than  the  former.  The  mutual  capacities  are 
severely  unbalanced,  as  would  be  expected.  A  complete  bal¬ 
ance  can  be  secured  only  by  resorting  to  the  method  of 
transposition  shown  in  Fig.  7. 
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TABLE  III. — CAPACITIES  FOR  FIG.  8  UNDER  THE  CONDITIONS 
OF  (55).  MICROFARADS  PER  MILE. 


Capacities. 


Numerical  Values, 


Cl 

0.01256 

Cj 

0.01342 

c* 

0.01287 

— Cii 

0.003668 

— Cis 

0.001980 

—Csi 

0.003536 

In  a  subsequent  issue  solutions  will  be  given  of  the  prob¬ 
lems  involved  in  various  forms  of  metallic  circuits. 


A  GRAPHICAL  METHOD  FOR  FINDING  THE  SAG 
AND  TENSION  IN  WIRE  SPANS. 


By  R.  S.  Brown. 

IN  the  Electrical  World  for  Jan.  12,  1907,  Dr.  H.  Pender 
gave  a  formula  for  calculating  the  relation  between 
temperature,  tension  and  deflection  in  any  span  of  a 
pole  line.  His  formula  gives  quite  accurate  results  and  is 
probably  more  widely  used  than  any  other.  It  is  a  cubic 
etpiation  in  tension  and  deflection  and  hence  must  be  used 
by  substituting  values  for  these  variables  and  solving  for 
temperature.  'I'o  overcome  this  irreversible  feature  and  at 
the  same  time  do  away  with  the  computation  involved,  a 
graphical  solution  of  the  equation  has  been  devised  and  is 
presented  herewith. 

The  charts  given  here  are  constructed  for  the  two  most 
common  conductor  materials,  copper  and  aluminum,  using 
the  values  for  the  physical  constants  of  these  metals  which 
seem  most  authentic.  The  method  of  constructing  the 
curves  is  quite  simple  and  a  brief  explanation  of  the 
process  will  be  given  so  that  one  may  plot  curves  for  any 
material,  using  whatever  constants  he  sees  fit. 

Dr.  Pender's  formula  is: 


Where 

m  =  density  of  wire  in  lb.  per  cu.  in. 
a  =  coefficient  of  linear  expansion  per  degree  Fahr. 
M  =  modulus  of  elasticity  in  lb.  per  sq.  in. 

The  values  used  here  are: 

Cu.  A], 


VI  0.321  0.0967 

a  9.6X10*  12.8X10* 

.1/  16X10*  9X10* 

I  =  temperature  in  degrees  Fahr. 

/  =  length  of  span  in  ft.  , 

r  =  ratio  of  resultant  force  acting  on  the  wire  to  the 
weight  of  wire. 

P  —  deflection  or  .sag  at  center  of  span  in  ft. 

rile  resultant  force  acting  on  the  wire  consists  of  a 
horizontal  component  due  to  wind  pressure  and  a  vertical 
component  due  to  weight  of  wire  and  sleet  load.  For  no 
wind  and  no  ice  r  =  i.  Mr.  H.  W.  Buck  gives  the  follow¬ 
ing  formula  for  calculating  wind  pressure: 

p  —  0.0002 1  V'd 

where  p  is  the  pressure  in  pounds  per  foot  of  wire,  V  is 
the  actual  wind  velocity  in  miles  per  hour  and  d  is  the 
diameter  of  the  sleet-covered  wire.  The  maximum  value 
of  r  is  from  2  to  4  for  practical  conditions  in  temperate 
climates.  The  subscripts  zero  refer  to  assumed  values  of 
the  variables  wbich  fix  the  curve.  They  are  usually  taken 


at  the  worst  conditions.  Thus,  to  is  the  temperature  at 
which  wind,  ice  and  contraction  combine  most  strongly  to 
stress  the  wire.  To  is  the  maximum  allowable  tension  and 
ro  is  the  value  of  r  under  these  worst  conditions. 

From  equation  (i)  it  will  be  seen  that  fixing  the  value 
of  to.  To  (rol)  and  (r/)  determines  a  curve  in  t  and  T. 
By  varying  (rl)  there  is  obtained  a  family  of  curves  and 
By  varying  to,  To  or  (rol)  the  origin  of  this  family  of 
curves  is  moved  up  or  down  the  temperature  axis. 

COMBINATION  OF  CURVES. 


t  = 


(3) 


The  tension  curves  on  the  chart  are  the  locus  of  the 
equation, 

jnVl^  _  T 
aT  aM 

where  (rl)  is  varied  by  uniform  steps  of  100.  To  plot 
them  let  rl  —  1000  and  plot  the  resulting  curve.  Draw 
any  number  of  parallel  straight  lines  having  the  slope 

— that  is,  parallel  to  the  asymptote.  By  means 


of  dividers  divide  the  part  of  these  lines  included  between 
the  (t)  axis  and  the  curve  into  ten  equal  parts  and  extend 
these  divisions  along  the  lines  as  far  as  is  desired  to  the 
right  of  the  curve.  The  first  point  on  each  line  will 
correspond  to  rl  =  100,  the  second  to  rl  =  200  and  so  on. 
Through  the  various  points  corresponding  to  the  same 
value  of  rl  draw  the  remaining  tension  curves.  For  the 
lower  part  of  the  curves  it  may  be  necessary  to  compute 
a  few  points  on  the  rl  =  100  curve. 

'I'lie  deflection  curves  are  the  locus  of  the  equation, 

'8  D‘  i.^inr'l'  ,  . 

t=-  =r.  —  \r,,  (4) 

art  aMP 

where  rl  is  varied  by  uniform  steps  of  100.  To  plot  them 
first  plot  carefully  the  equation  when  rl  =  1000.  Then 
draw  in  anv  number  of  straight  lines  having  the  equation 
8(7  JAmP 


^  .3 « 


aCM 


where  C  =  — and  has  different  values  assigned  to  it  at 
rl 

random.  Divide  the  part  of  these  lines  included  between 
the  (/)  axis  and  the  curve  into  ten  equal  parts  and  draw 
in  the  deflection  curves  in  a  manner  similar  to  that  in 
which  the  tension  curves  were  drawn.  When  all  the 
curves  are  in  erase  the  temperature  scale,  as  it  is  of  no 
further  use,  and  construct  a  temperature  .scale  on  a  strip 
of  cardboard,  tbe  divisions  of  wbich  have  the  same  spacing 
as  those  on  the  original  temperature  .scale. 

USE  OF  THE  CHART. 


To  use  the  curves  proceed  as  follows: 

(.'alculate  the  value  of  r„  as  indicated  above. 

.‘select  a  tension  curve  marked  with  the  product  rj  and 
find  the  intersection  of  this  curve  with  the  ordinate  corre¬ 
sponding  to  the  value  of  T„.  the  tension  desired  at  to. 

Lay  the  movable  scale  along  the  (t)  axis  so  that  the 
tem])eraturc  to  on  the  scale  falls  opposite  this  intersection. 
'Pile  value  of  tension  at  any  temperature  may  then  be  read 
directly  from  the  curves. 

The  deflection  is  read  from  the  deflection  curves  without 
moving  the  scale  from  its  first  position.  The  true  deflec¬ 
tion  is  the  value  read  from  the  curve  marked  with  (rl), 
divided  by  r.  The  deflection  is  usually  wanted  when  r  =  i 
and  in  this  case  is  read  directly  from  the  curve  marked 
with  length  of  span. 

In  case  the  points  of  support  are  not  on  the  same  level 
the  deflection  below  the  higher  support  is  found  by 
means  of  an  auxiliary  formula  given  by  Dr,  Pender, 

where  h  is  the  difference  in  height  of  the  two  points  of 
support  and  D  is  the  deflection  for  a  level  span  of  equal 
length  as  found  from  the  chart. 
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EXAMPLES. 

Ex.  I. — 400-ft.  span  of  aluminum. 

When 

/o  =  15  deg.  Fahr. 

To  =  10,000  lb.  per  §q.  in. 

''0  =  3 

Find  T  and  D  at  70  deg.  when  r  =  i  and  Z)  at  15  deg. 
when  r  =  ro  =  3. 

Answer ; 

T  at  70  deg.  =  3400  lb.  per  sq.  in. 

D  at  70  deg.  =  6.8  ft. 

D  at  15  deg.  =  ^=7  ft. 

Ex.  2. — looo-ft.  span  of  copper. 

When 

/o  =  o.  deg.  Fahr. 

D  =  24  ft. 

To  =  1.5 

l  ind  T  at  o  deg.  when  r  =  =  1.5. 

.Answer:  Place  the  zero  of  the  temperature  scale  oppo¬ 
site  the  point  on  the  1500  deflection  curve  cut  bv  the  ordi¬ 
nate  D  =  1.5  X  24  =  36. 

r  at  o  deg.  =  30.000  lb.  per  sq.  in. 


REGENERATIVE  CONTROL  FROM  A  COMMERCIAL 
VIEWPOINT. 


By  J.  Gustaf  V.  Lang. 

ME  series  motor,  which  is  the  adopted  standard  for 
traction  work,  lacks  the  reversible  characteristic 
which  is  the  fundamental  basis  of  regeneration. 
Moreover,  the  method  used  for  the  control  of  the  standard 
motor  is  partly  antagonistic  to  the  principle  of  regeneration, 
namely,  the  control  by  resistances  in  the  armature  circuits. 

In  the  same  way  as  it  is  essential  to  accelerate  a  vehicle 
step  by  step,  it  is  of  importance  to  have  the  retardation 
under  control  by  successive  degrees.  The  graduated  ac¬ 
celeration  has  been  and  generally  is  to-dav  accomplished  bv 
the  use  of  resistances  in  the  armature  circuit.  This  has 
been  for  many  years  the  only  satisfactory  way,  but,  al¬ 
though  it  is  simple,  it  is  far  from  efficient.  Developments 
during  the  last  six  years  have  made  practical  other  means 
for  the  control  of  series  motors  whereby  the  efficiency  is 
greatly  improved.  When  Mr.  Robert  T.undell  started  about 
ten  years  ago  to  give  the  problem  of  regenerative  control 
serious  and  active  consideration  he  had  to  face  not  only  a 
departure  from  the  accepted  standard  of  traction  motor,  but 
also  from  the  standard  method  of  control. 

Certain  economies  obtainable  by  means  of  regenerative 
control  of  railway  motors  were  discussed  by  the  present 
writer  in  the  Electrical  World  dated  March  30,  1911.  Be¬ 
low  is  given  a  description  of  schemes  that  were  employed 
successfully  by  Mr.  Lundell  in  practically  applying  regen¬ 
erative  control  in  railway  service. 

The  motor  for  regenerative  control  must  be  given  a  shunt 
characteristic.  The  counter  emf  of  the  equipment  must  be 
capable  of  being  raised  above  the  line  voltage  step  by  step 
according  to  the  retardation  desired  and  corresponding  to 
the  speed.  Either  a  shunt-conncctcd  field  winding  or  some 
form 'of  independent  field  excitation  can  be  used  for  the 
production  of  a  shunt  characteristic.  The  control  of  the 
counter  emf  is  a  more  difficult  problem.  A  certain  field 
strength  would  have  a  corresponding  speed  at  which  regen¬ 
eration  would  cease.  A  resistance  in  the  armature  circuit 
i  would  not  change  this  limit,  but  it  would  reduce  the  cur- 

i  rent  and  waste  a  considerable  part  of  the  converted  energy. 

;  It  is  necessary  to  obtain  a  variation  of  the  field  strength, 

^  but  this  involves  difficulties  with  regard  to  commutation.  It 

i  .  is  desirable  to  get  as  low  a  braking  speed  as  possible,  which 

]  means  a  slow-running  motor,  and  this  in  turn  cannot  be  ob¬ 


i 


tained  without  increasing  the  size  of  the  motor,  which  is 
prohibitive,  or  without  decreasing  the  permissible  output 
of  the  motor. 

These  considerations  led  Lundell  to  adopt  the  double¬ 
series-parallel  principle  in  combination  with  a  speed  varia¬ 
tion  of  80  per  cent  by  means  of  field  regulation.  The 
motors  designed  on  these  lines  were  probably  the  first 
multiple-speed  motors  capable  of  substantial  speed  variation 
by  means  of  field  control.  The  double-series  paralleling 
enabled  him  to  maintain  the  motor  output  at  full  load  when 
all  four  armature  circuits  were  in  parallel,  to  get  a  low 
minimum  braking  speed  when  all  four  armature  circuits 
were  arranged  in  series,  and  to  obtain  all  the  control  desired 
both  for  acceleration  and  retardation  practically  without  the 
use  of  any  added  resistance  in  the  armature  circuit. 

It  has  seemed  necessary  to  bring  out  the  reason  for  the 
adoption  of  the  double-series-parallel  system  in  the  early 
development  of  the  regenerative  traction  idea  for  the  pur¬ 
pose  of  explaining  the  fact  that  the  tests  which  will  be  re¬ 
ferred  to  have  been  made  with  double-series-parallel  equip¬ 
ments.  The  question  of  the  advisability  of  a  return  to  the 
single-series-parallel  system  will  be  discussed  later,  as  will 
the  modifications  such  a  change  would  bring  with  it  in  re¬ 
spect  to  regenerative  saving  as  determined  from  the  ex¬ 
perience  gained  with  double-series-parallel  systems. 

TEST  AT  NEWCASTLE  ON-TYNE  IN  1902. 

The  first  thorough  test  on  a  regenerative  eejuipment  un¬ 
der  practical  conditions  was  carried  out  at  Xewcastle-on- 
Tyne,  where  two  double  commutator  motors  were  installed 
and  test  runs  were  made,,  on  all  the  routes  of  the  town. 
similar  car  with  a  standard  equipment  was  also  run.  In¬ 
dicating  wattmeters,  recording  voltmeters  and  ammeters 
and  speedometers  were  used.  Special  tests  were  run  up 
and  down  one  of  the  steepest  hills  and  practical  results 
were  obtained  which  checked  closely  with  theoretical  cal¬ 
culations. 


TABLE  I. — COMPARISON  OF  ENERGY  CONSUMPTION  OF  REGENERATIVE 
EQUIPMENT  AND  STANDARD  EQUIPMENT,  NEWCASTLE- 
ON-TYNE,  IQ02. 


Route 

1 

i 

Length 

in 

Miles. 

Stops 

I)er 

Mile. 

Rkgenbr.vtivf 

EqL'IP.VIF.NT. 

1 

ST.WDARn 

Eqt'IPMKNT 

Speed.  Input. 

1 

Out¬ 

put. 

Net.  1 

! 

Speed 

Input 

Kw- 

Hours 

Fairly  level, 
inclu  ding 
'00  yd  of 

1  in  14 . 

7.8  1 

1  4.2 

8.5 

1 

6.04  • 

1  .60 

1  ! 

1  i 

Ij^i 

7.03 

Fairly  level  . 

3.66 

i  3.5  ! 

i  7.32 

1  3.42 

.58 

2.84 

1 

3.52 

♦Includes  the 

i 

i 

1  ! 

steepest  hill. 

2.92 

5 

!  7 

1  3.57 

1 .  1 

2.47 

10.3  1 

3.58 

fUp  hill . 

1.17 

1  3.4 

7.8 

2.45 

.03 

2.42 

1 

7.02 

2.32 

tDown  hill  ... 

1.17 

'  2.6 

,  7.0 

.21 

.67 

—  .46 

10.00 

.  16 

Total  . 

2.34 

:  3.0 

j  7.4 

2.66 

.7 

1.96 

8.25 

2.48 

Total  . 

16.7 

4 

1  8 

1  ** 

15.7 

4.0 

11.7 

8.7 

16  6 

Weight  of  each  car,  9.2  tons. 

Each  trip  was  a  complete  return  trip. 

♦The  speed  difference  is  mainly  due  to  the  hill.  Consumption  not  much 
affected. 

tBoth  uphill  and  return  is  shown.  It  is  evident  that  the  difference  in  down¬ 
hill  speed  is  of  practically  no  consequence. 

The  average  results  of  the  four  tests  recorded  in  Table  I 
show  that,  covering  a  distance  of  16.7  miles  with  four  stops 
per  mile  at  an  average  speed  of  the  regenerative  equipment 
of  8  miles  per  hour  against  8.7  of  the  standard  equipment, 
the  input  to  the  regenerative  car  was  15.7  kw-hours  and 
that  to  the  standard  car  16.6  kw-hours.  The  output  from 
the  regenerative  car  measured  4  kw-hours.  making  the  net 
input  to  the  regenerative  car  11.7  kw-hours.  The  regenera¬ 
tive  saving  of  4  kw-hours  is  24  per  cent  of  the  input  to  the 
standard  car.  The  weight  of  the  two  cars  was  approxi¬ 
mately  the  same,  9.2  tons.  Working  out  the  probable  re- 
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suit  according  to  the  method  suggested  by  the  writer,  the 
input  to  the  standard  equipment,  measured  at  the  car,  equals 
about  I  kw-hour  per  car-mile.  Assuming  the  motor  effi¬ 
ciency  to  he  70  per  cent,  the  mechanical  output  would  be 
equivalent  to  0.7  kw-hour.  The  tractive  resistance  figured 
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Fig.  1 — Hill  Test.  Average  Grade  5  per  Cent.  Length  2000  Ft. 

at  iq  ll).  per  ton  would  consume  0.35  kw-hour,  leaving  0.35 
kw-hour  representing  the  kinetic  and  potential  energy, 
which  if  transformed  at  an  efficiency  of  70  per  cent  would 
mean  a  return  of  0.245  kw-hour;  in  other  words,  a  saving 
of  about  24  per  cent. 

One  test  consisted  in  ascending  and  descending  one  of 
the  steepest  hills.  The  total  vertical  lift  amounted  to  about 
100  ft.  and  the  distance  measured  2000  ft.  The  car  was 
loaded  up  to  weigh  approximately  12.5  tons.  The  poten¬ 


Kw-hours 

1 

Averase 

RecordinK 

1  Kw-hours 

1  Speed. 

Wattmeter. 

1  Watt-hour  Meter. 

Ascend  inK  .  . 

1 

-  15.3 

1.4 

1.425 

DescendiiiK 

..i  12.2 

0.845 

1  0.705 

tial  energy  stored  up  in  ascending  consequently  was  2,800,- 
000  ft. -pounds,  or  1.06  kw-hours. 

Figuring  the  tractive  resistance  at  19  lb.  per  ton,  the 
hauling  energy  would  he  19  X  X  •2000  ft.-])oun(ls,  or 
0.180  kw-hour.  .Assuming  the  motor  efficiency  at  80  per 
cent,  which  is  a  very  close  aiipro.ximation  for  the  regenera- 
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These  figures  represent  average  from  two  tests  on  dif¬ 
ferent  notches,  as  shown  in  the  curves  of  ammeter  read¬ 
ings,  Fig.  I. 

It  should  be  remembered  that  both  the  double-series 
paralleling  and  the  absence  of  armature  resistances  ought  to 
bring  about  a  decided  increase  in  accelerating  efficiency  and 
also  in  the  efficiency  of  intermediate  notches,  on  which  city 
traffic  often  compels  relatively  long  runs.  The  losses  during 
the  accelerating  period  can  best  be  studied  by  the  use  of  the 
graphical  representations  given  by  Mr.  H.  M.  Hobart, 
which  are  here  reproduced  as  Figs.  2  and  3. 

With  a  single  motor,  controlled  by  resistances  only,  the 
line  voltage  must  be  balanced  practically  entirely  by  the 
resistance  in  the  armature  circuit  at  the  moment  of  start¬ 
ing,  and  as  the  motor  reaches  the  full  speed  and  the  resist¬ 
ance  is  cut  out  less  and  less  of  the  voltage  is  absorbed  by 
the  resistance.  Consequently  the  energy  represented  by  the 
area  of  the  shaded  triangle  represents  loss  in  resistance,  and. 
as  will  be  seen,  this  represents  about  half  of  the  total 
input. 

The  series-parallel  method  cuts  the  line  voltage  in  half, 
so  to  speak,  and  the  resistance  losses  are  represented  by 
two  smaller  triangles,  each  having  only  a  (piarter  of  the 
area  of  the  large  one.  The  loss  in  resistance  is.  therefore, 
only  one-third  of  the  total  input.  Or,  to  express  the  same 
thing  differently,  the  series-parallel  method  effects  a  saving 
in  input  of  25  per  cent  over  the  plain  resi.stance  method. 

The  double-series-parallel  method  provides  the  equivalent 
of  still  a  lower  voltage,  in  other  words,  cuts  the  lower 
triangle  of  the  single-series-parallel  method  and  substitutes 
two  smaller  triangles  in  place  of  it,  each  of  one-fourth  the 
area  of  the  original  one.  Thus  the  double-series-parallel 
method  effects  a  saving  of  a  little  more  than  8  per  cent  over 
the  single-series-parallel  method. 

The  introduction  of  field  control,  however,  reduces  the 
resistance  losses  to  practically  nil.  Only  at  the  very  start 
is  there  a  resistance  in  the  circuit.  There  are  some  addi- 
ional  losses  in  the  motors,  but  still  one  would  be  justified 
in  looking  for  from  25  per  cent  to  30  per  cent  saving  dur¬ 
ing  the  accelerating  period  out  of  the  theoretically  possible 
33  1/3  per  cent. 

Such  a  saving  would  mean  a  difference  in  gross  input  of 


iiiiiiiiii:::::::?.ii 

iiiiiiiiii:::s;ga 
IllllllllllSSZSill 

IIIIIIIIIIIZSilBI 


!■■■■■■■■■■ 


izvmm 


Time  in  Seconds 

Fig.  2 — Resistance  Losses  During  Acceleration  by  Rheostatic  and 
Single-Series-Parallel  Control. 

tive  equipment  in  (juestion,  the  total  input  to  be  expected 
works  out  at  1.55  kw-hours  for  the  ascent. 

I'he  potential  energy  less  the  hauling  energy  leaves  0.88 
kw-hour  to  be  converted.  If  the  regenerative  efficiency 
should  average  80  per  cent  the  return  would  be  0.7  kw-hour. 

The  actual  figures  obtained  are  given  in  the  table  printed 
above. 


^  Tim%  m  Seconds 

Fig.  3 — Resistance  Losses  During  Acceleration  by  Double-Series- 
Parallel  Control, 

at  least  10  per  cent  with  four  stops  per  mile.  The  test  above 
referred  to  does  not  show  more  than  about  5  per  cent  saving 
in  input  of  the  double-series-parallel  equipment  without 
armature  resistances  as  compared  with  the  standard  single- 
.series-parallel  equipment  with  armature  resistances.  This 
discrepancy  was  explained  by  the  low  efficiency  of  the 
motors  at  light  loads  due  to  the  shunt-field  losses. 
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TEST  AT  NEWCASTLE  ON-TYNE  IN  1903. 

About  a  year  and  a  half  later  an  equipment  was  designed 
and  built  incorporating  the  idea  of  retaining  the  series 
characteristic  during  propulsion  and  giving  the  equipment 
a  shunt  characteristic  during  retardation  only.  The  pur¬ 
pose  of  this  was  to  avoid  the  losses  in  the  shunt  coils  at  low 
loads  and  thus  get  the  full  benefit  of  the  increased  efficiency 
due  to  the  absence  of  armature  resistances.  The  speed  con- 
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stored  as  kinetic  energy  corresponding  to  the  speed  attained. 

By  comparison  it  is  found  that  corresponding  to  a  use¬ 
fully  employed  energy  consumption  of  0.048  kw-hour  the  in¬ 
put  to  the  regenerative  equipment  is  0.066  kw-hour  and  to 
the  standard  equipment  0.090  kw-hour.  This  indicates  a 
saving  of  27  per  cent,  which  agrees  fairly  well  with  the 
conclusions  reached  from  the  graphical  representations 
which  have  been  referred  to  in  this  article. 

This  new  equipment  was 
tested  at  Newcastle  in  Decem- 
Ho^TSTI  ber,  1903.  and  particular  atten- 

I  rO|  I — I  I  tion  was  given  to  the  deter- 

mination  of  increased  efficiency 
during  propulsion.  The  re- 

—  9 11  suits  are  summarized  in  the 

table  printed  below. 

-  -  A  double-bogie  car  weighing 

1 1.4  tons  was  used.  The  fig- 
ures  given  are  the  average  from 

-  /..TO  » —  f— ,  three  runs  with  the  regenera- 

tive  equipment  and  from  two 

-  -  runs  with  the  standard.  The 

-0-_g_  J  route  was  comparatively  level, 

LSJ  2.93  miles  long.  State  of  road, 

very  thick,  greasy  mud.  The 

^orcH  omaRAn  ^ 

fom  cent  in  the  case  of  four  stops 

mic%-conpouNO  system.  per  mile  and  12  per  cent  in  the 
AcccLcrnttnon.  case  of  eight  sto])S  per  mile. 

The  regenerative  saving  in 
'  each  of  the  two  cases  was  15.2 
~  '*"^**^  per  cent  and  17.9  per  cent  of 

the  energy  consumption  of  the 
standard  equipment.  These  re¬ 
sults  compare  favorably  with 
(TZil  tho.se  obtained  in  the  previous 

••  fairly  level”  route, 
particularly  when  the  bad  con¬ 
dition  of  the  track  is  taken  into 
consideration.  The  input  to  the 
standard  equipment  was  consid- 

■  "  . ■  '  erably  higher  in  this  test  than 

in  the  previous  when  figured  per 
[33  ton-mile,  and  the  only  explana- 

tion  is  the  condition  of  the 
"•  . . -  - -  track.  As  a  result  the  regen- 

-  NOTCH  DiAdRAn  -  erative  saving  will  be  smaller  in 

—jiop,—  proportion  when  figured  as  a 

?/^s^^/7Pot/iyo  srsTc^.-—  percentage  on  the  input  to  the 

—  standard  car. 
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Fig.  4 — Arrangement  of  the  Armature  and  Field  Colls  on 

trol  was  obtained  by  field  regulation,  but  the  field  during 
propulsion  was  e.xcited  entirely  by  the  armature  current, 
part  of  which  was  diverted  for  weakening  the  field  accord¬ 
ing  to  the  speed  changes  desired.  A  special  switch  was 
provided  to  rearrange  certain  of  the  sections  of  the  field 
coils  so  that  they  could  be  used  as  a  shunt-field  circuit  for 
retardation. 

The  diagram  in  Fig.  4  shows  the  arrangement  of  the 
armature  and  field  coils  on  the  different  notches.  To 
get  a  more  accurate  idea  of  the  saving  during  the  ac¬ 
celerating  period  to  be  looked  for  with  this  new  equip¬ 
ment  as  compared  with  the  standard  single-series-parallel 
equipment  the  curves  of  Figs.  5  and  6  were  calculated  on  the 
basis  of  equal  maximum  acceleration  and  equal  conditions. 
It  will  be  seen  that  a  considerable  saving  is  effected  during 
the  acceleration  period.  On  each  of  the  above  diagrams 
will  be  found  a  curve  of  the  integrated  energy  area  cor¬ 
responding  to  the  input,  as  well  as  another  curve  indicating 
the  usefully  employed  energy — that  is,  the  amount  needed 
to  overcome  the  tractive  resistance  together  with  that 


This  test  is  particularly  inter- 
the  Different  Notches.  e.sting  as  a  means  for  studying 

the  influence  of  the  number  of 
stops  per  mile  on  the  energy  consumption  of  both  the  stand¬ 
ard  and  the  regenerative  equipments.  The  curves  of  Fig. 
7,  plotted  from  the  results  of  the  tests  and  with  the  energy 


Four  Stops  per  Mile. 

Eight  Stops  per  Mile. 

1 

! 

Regenera-  : 
tive. 

Stand¬ 

ard. 

i  1 

Regenera-  i 
tive. 

Stand¬ 

ard. 

Speed,  miles  per  hour . 

8.05 

8.3 

1 

i  1 

7.8 

Car-miles . 

.  17.6  I 

11.7 

17.6 

11.7 

Input,  kw-hours . 

22.3  ! 

3.7 

16.2 

25.7 

5.3 

19.6 

Net  input . 

18.6 

16.2 

20.4 

t9.6 

Gross  input  per  car-mile. ... 

1.27 

1.38 

1.46 

1.68 

Net  input  per  car-mile . 

1.06 

1.38 

1.16 

1.68 

consumption  at  no  stop  per  mile  deduced  from  the  other 
values  by  subtracting  the  value  of  the  kinetic  energy  for 
four  or  eight  stops  per  mile,  show  how  important  regenera¬ 
tion  becomes  even  on  very  level  routes  as  soon  as  the 
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traffic  necessitates  comparatively  high  schedule  speeds  and 
frequent  stops. 

Having  thus  established  the  feasibility  of  obtaining  re¬ 
generation  without  imparing  the  decided  improvement  in 
accelerating  efficiency  and  efficiency  on  intermediate  run- 


Fig.  5 — Calculated  Acceleration  for  Double-Series  Parallel  with 
Field  Control. 


ring  notches  due  to  the  practical  elimination  of  armature 
resistances,  a  number  of  equipments  were  designed  and 
built  incorporating  the  ideas  tested  at  this  last  Newcastle 
trial.  Several  of  these  equipments  were  installed  and 


Fig.  6— Calculated  Acceleration  for  Double-Series  Parallel  with 
Field  Control. 

tested  both  at  Norwich,  in  England,  and  at  Solingen,  in 
Gennany. 

In  siibse(iuent  articles  details  of  these  tests  will  be  given 
to  show  the  practical  value  of  regeneration,  estimates  will 


Fig.  7 — Comparative  Increse  of  Energy  Consumption  with  In¬ 
crease  of  Number  of  Stops. 


be  made  of  the  comparative  costs  of  standard  single-series- 
parallel  and  double-series-parallel  equipments,  and  the  cost 
of  maintenance  of  a  standard  equipment  will  be  compared 
with  that  for  single-series-parallel  and  double-series-par¬ 
allel  equipments. 


THE  OPERATION  OF  INDUCTIVELY  COUPLED 
RECEIVING  SETS  IN  WIRELESS  TELEGRAPHY. 

An  account  of  a  series  of  investigations  on  the  operation 
of  inductive  tuners  in  wireless-telegraph  receiving  sets  is 
given  by  Lieut,  J.  O.  Mauborgue,  Third  Infantry,  United 
States  Army,  in  the  report  of  technical  conference  No.  14 
of  the  Army  Signal  Schools  of  Fort  Leavenworth,  Kan. 
The  tests  described  included  use  of  the  inductive  tuner 
alone  and  with  variable  air  condenser  in  secondary,  in 
series  w'ith  the  primary  and  in  parallel  with  the  primary. 
From  characteristics  shown  by  curves  plotted  between 
wave-lengths  and  coupling  ratios,  the  author  concludes  as 
follows :  \'arying  the  coupling  varies  the  wave-length. 
Regardless  of  coupling  used,  apparatus  is  always  tuned  to 
two  wave-lengths  at  same  time.  This  double  periodicity 
was  illustrated  by  pulling  out  the  secondary  coil  to  a  posi¬ 
tion  “30,”  when  the  equipment  is  tuned  to  both  a  1355-m 
and  a  490-m  wave.  Use  can  be  made  of  this  double  fre¬ 
quency  in  avoiding  a  station  operating  in  the  lower  regis¬ 
ter  while  continuing  to  listen  to  the  desired  station  by 
changing  primary  inductance.  In  tuning  with  an  inductive 
tuner  alone  the  longest  wave-length  is  obtained  with  the 
primary  and  secondary  inductances  at  a  maximum  and  the 
coupling  as  close  as  possible.  With  a  variable  condenser  in 
series  with  the  primary  inductance  loosening  the  coupling 
causes  a  rapid  drop  in  the  wave-lengths  of  the  higher  curve 
and  a  similar  rise  in  the  lower  curve,  enabling  the  operator 
to  eliminate  an  undesired  station  with  a  short  wave-length. 
In  conclusion  the  author  declares  that  the  most  selective 
device  would  be  an  inductive  tuner  having  its  primary 
variable  by  single  turns,  and  wnth  a  variable  condenser 
capable  of  being  connected  in  either  parallel  or  series  with 
the  primary,  and  a  variable  condenser  of  small  value  around 
the  secondary. 


DETERMINATION  OF  THE  EFFICIENCY  OF  A 
SMALL  HYDROELECTRIC  GENERATING 
STATION. 


The  efficiency  of  small  electric  generating  plants  driven 
by  waterwheels  is  a  matter  of  considerable  importance.  The 
revenue  derived  by  such  stations  from  operation  is  often 
almost  insignificant  in  comparison  with  the  annual  income 
of  plants  serving  even  towns  of  a  few  thousand  inhabitants, 
but  in  view  of  the  large  number  of  such  stations  in  service 
and  the  value  of  water  utilized  in  individual  cases  the  prob¬ 
lems  of  efficient  service  are  of  wide  interest  and  signifi¬ 
cance.  In  the  following  paragraphs  are  outlined  the  meth¬ 
ods  and  results  of  an  efficiency  determination  made  with 
unusual  care  upon  a  plant  of  75-kw  rating  located  in  a 
factory  village  of  2500  inhabitants. 

The  chief  industry  of  the  town  was  the  manufacture  of 
shoes,  and  the  plant  was  originally  built  by  the  owner  of  a 
shoe  factory  for  his  lighting  and  power  service.  The  site 
of  an  old  sawmill  was  used,  together  with  a  canal  which 
had  served  the  former.  The  plant  was  located  half  a  mile 
from  the  factory  and  supplied  power  and  lighting  service 
generally  throughout  the  village,  of  course,  in  very  small 
(juantities.  The  stream  from  which  the  water  supply  was 
drawn  was  without  sufficient  storage  capacity  to  carry  the 
plant  through  the  year,  so  the  installation  was  completed 
by  a  supplementary  steam  plant  consisting  of  two  loo-hp 
horizontal  return  tubular  boilers  and  a  60-hp  engine.  The 
hydraulic  equipment  consisted  of  a  15-in.  and  an  i8-in.  set 
of  wheels  mounted  on  the  same  horizontal  shaft  in  one 
casing,  but  with  two  separate  gates.  The  waterwheels  were 
controlled  by  a  Lombard  governor  and  the  generator  was  a 
75-kw,  two-phase,  60-cycle  Westinghouse  machine,  with 
exciter  and  Tirrill  voltage  regulator.  The  water  supply 
was  drawn  from  the  river  by  a  canal  about  2500  ft.  long 
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and  an  effective  head  of  25  ft.  was  obtained  on  the  wheels. 

As  the  draft  tube  equipment  exhausted  directly  into  the 
main  stream  it  was  impossible  to  measure  the  water  after 
it  left  the  wheels.  A  weir  was  accordingly  built  in  the 
canal.  The  efficiency  curve  of  the  generator  was  known 
from  previous  tests,  and  the  electrical  output  was  measurecl 
in  the  usual  way.  Belt  losses  and  losses  in  the  governor 
were  included  in  the  determination  of  power  delivered  to 
the  generator.  The  weir  was  built  with  two  end  contrac¬ 
tions  and  a  notch  with  a  width  of  6  ft.,  allowing  for  a  head 
over  it  of  about  i  ft.  The  canal  at  the  weir  site  was  of 
trapezoidal  section  and  13  ft.  wide,  with  a  rock  and  gravel 
bottom.  It  was  necessary  to  drain  the  canal  while  building 


hook  gage  was  fastened  to  a  bridge  about  10  ft.  from  the 
crest  of  the  weir.  Later  it  was  found  necessary  to  lower 
the  notch  of  the  weir  about  6  in. 

Excess  water  was  handled  by  a  wasteway  located  in  the 
forebay.  The  amount  of  water  flowing  over  the  wasteway 
was  measured  by  checking  the  readings  of  hook  gages  at 
the  wasteway  dashboards  and  at  the  weir,  there  being  prac¬ 
tically  no  leakage  through  the  wheels. 

The  output  of  the  plant  was  measured  by  portable  elec¬ 
trical  instruments  placed  in  the  secondaries  of  instrument 
transformers,  all  being  calibrated.  In  series  with  each  of 
the  two  phases  was  placed  a  series  transformer  giving  a 
ratio  of  15  to  i.  Transformers  with  a  much  smaller  ratio 
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the  weir,  this  work  being  done  on  a  Sunday,  while  the  sta¬ 
tion  was  shut  down. 

In  the  weir  construction  a  framework  was  made  by 
driving  in  vertically  five  2-in.  x  4-in.  joists  and  then  fasten¬ 
ing  horizontal  pieces  of  the  same  size  against  them  on  the 
upstream  side.  The  framing  was  well  braced  on  the  down¬ 
stream  side.  On  the  upstream  side  there  were  driven 
vertically  J^-in.  matched  boards,  nailed  to  the  cross  pieces, 
leaving  a  notch  6  ft.  2  in.  wide.  The  bottom  of  the  notch 
was  about  30  in.  above  the  bed  of  the  stream.  The  matched 
boards  gave  a  very  tight  construction,  while  the  bottom 
and  sides  were  made  tight  by  filling  in  with  clay  and  turf. 
In  order  to  obtain  sharp  edges  on  the  notch  x  3-in. 

iron  plates  were  attached  on  the  upstream  side,  overlapping 
the  notch  so  that  its  width  was  reduced  to  6  ft.  The  usual 


would  have  been  more  satisfactory,  but  were  not  available. 
In  the  secondary  of  each  transformer  were  placed  an  am¬ 
meter  and  the  current  coil  of  a  wattmeter,  short-circuiting 
plugs  being  provided  so  that  the  instruments  were  protected 
when  not  in  use.  Across  each  phase  was  connected  the 
primary  of  a  shunt  transformer  having  a  ratio  of  20  to  i. 
The  secondaries  were  connected  to  the  potential  coils  of  the 
wattmeter,  care  being  taken  to  avoid  putting  the  potential 
of  one  phase  on  the  wattmeter  taking  current  from  the 
other  phase.  One  no- volt  instrument  and  a  double-throw 
switch  enabled  the  voltage  on  each  phase  to  be  read.  All 
connections  were  made  behind  the  switchboard  and  the  in¬ 
struments  were  grounded  so  that  the  maximum  potential 
from  any  instrument  to  ground  was  no  volts. 

The  results  of  the  tests  are  given  in  the  above  table. 


Central  Station 

Management,  Policies  and  Commercial  Methods 


STICKERS  TO  CREATE  SHOWROOM  INTEREST. 

The  Public  Service  Electric  Company  of  New  Jersey 
has  prepared  several  4tj-in.  x  5-in,  stickers  reproducing  in 
brilliant  colors  interior  views  of  its  Newark  apparatus  dis¬ 
play-rooms,  which  are  attached  to  customers’  bills  for  the 
purpose  of  creating  an  interest  in  the  company’s  appliance 
exhibit.  The  views  reproduced  include  the  main  show¬ 
room,  electric-lamp  section,  basement  showroom  and  en¬ 
trance  doorway.  The  company’s  offices  are  handsomely 
fitted  up  in  white  marble  with  bronze  fixtures  and  trim¬ 
mings,  and  the  illustrations  by  the  four-color  process  make 
a  striking  appearance  which  serves  to  attract  many  cus¬ 
tomers  to  the  central-station  offices. 


CENTRAL-STATION  KEY  TAGS  FOR  REAL  -ESTATE 
AGENTS. 

A  large  Western  central-station  company  has  furnished 
each  of  seventeen  local  real-estate  agents  with  100  label  tags 
for  house-renting  keys.  One  side  of  the  tag  is  blank  for 


the  address,  and  the  reverse  bears  the  legend,  “When  you 

are  ready  for  electric  light  and  power,  telephone  - 

Electric  Company,  - The  card  presents  a  re¬ 

minder  to  the  newly  settled  householder,  informing  him 
whom  to  call  up  to  have  service  turned  on  or  his  house 
wired.  The  real-estate  men  are  much  pleased  with  the  tags, 
and  the  electric-service  company’s  office  was  soon  deluged 
with  additional  requests  after  the  first  lot  was  sent  out. 


ELECTRIC-VEHICLE  HANDBOOK. 

The  New  York  Edison  Company  has  just  issued  for  the 
benefit  of  electric-automobile  charging  customers  and  oth¬ 
ers  interested  a  130-page  handbook  on  “The  Electric  Vehi¬ 
cle,  Its  Construction,  Operation  and  Maintenance,”  pre¬ 
pared  by  Mr.  Norman  G.  Meade.  Following  a  chapter 
devoted  to  the  general  description  of  both  pleasure  and 
commercial  cars,  including  discussions  of  transmissions, 
drives,  motors,  controller  positions,  etc.,  other  sections  con¬ 
tain  instructions  for  the  operation  and  maintenance  of  cars 
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and  storafje  batteries,  care  of  batteries,  etc.  Special  chap¬ 
ters  are  f(iven  on  the  subject  of  charging  batteries  from 
direct-current  and  alternating-current  sources.  The  final 
ciiapter  on  miscellaneous  information  includes  specifications 
for  various  types  of  trucks,  followed  by  a  dictionary  of 
terms  used  in  electric-vehicle  practice.  The  handbook  is 
fully  illustrated  by  more  than  fifty  half-tone  and  line-cut 
reproductions,  and,  while  intended  primarily  for  prospective 
automobile  customers  of  the  central-station  company,  the 
material  has  been  prepared  so  as  to  be  of  service  to  garage 
employees  and  those  handling  electric  vehicles.  The  hand¬ 
book  is  given  out  upon  application  to  Mr.  Harvey  Robinson, 
manager  of  the  New  York  Edison  Company’s  automobile 
bureau. 


TUNGSTEN  LAMPS  ADVOCATED  FOR  RESIDENCES. 

Opposition  to  the  tungsten  lamp  for  residence  lighting 
on  the  part  of  central-station  operators  appears  to  be  disap¬ 
pearing  rapidly.  In  Chicago  it  no  longer  exists,  if  one  is 
to  judge  by  a  recent  newspaper  advertisement  of  the  Com¬ 
monwealth  Edison  Company,  which  notifies  its  residence 
customers  by  this  means  that  they  can  enjoy  in  their  homes 
the  brilliancy  and  economy  afforded  by  the  tungsten  lamp. 
Attention  is  directed  to  a  special  tungsten  outfit,  compris¬ 
ing  one  lamp,  either  40  watt  or  60-watt  in  size,  with  pull- 
chain  socket,  shade  holder  and  shade,  sold  for  $2.40  for  the 
combination.  This  amount  may  be  paid  in  two  monthly 
instalments.  The  title  to  this  advertisement  is  “Double 
the  Light  in  Your  Home  at  No  Greater  Cost  for  Elec¬ 
tricity.’’ 

DO  GAS  ARCS  “STAY  PUT”? 

One  way  of  estimating  the  satisfaction  given  by  a  de¬ 
vice  is  to  comi)are  the  number  installed  with  the  number 
that  “stay  put.’’  If  the  gas  companies  were  less  reticent 
about  giving  out  the  number  of  so-called  "gas  arcs’’  taken 
out  at  the  end  of  the  trial  pcrio<l.  these  data  would  be  of 
value  to  electric-light  solicitors.  However,  the  gas  people 
are  usually  silent  on  this  point  in  their  open  meetings, 
although  occasionally  a  pertinent  reference  to  the  question¬ 
able  satisfaction  given  by  the  gas  arcs  creeps  even  into 
their  public  sessions.  Thus  at  the  recent  annual  meeting 
of  the  Pennsylvania  Gas  .\s.sociation  .Mr.  J.  V.  Bout,  of 
Williamsport,  Pa.,  gave  this  advice  to  his  fellow  members 
in  a  formal  paper: 

“When  replacing  electric  lamps  with  gas  arcs  it  is  ad¬ 
visable  that  the  electric  e(juii)mcnts  be  removed.  This 
should  be  suggested,  as  they  are  no  longer  required,  gas 
being  perfectly  reliable  at  all  times.  The  place  of  business 
will  have  a  much  better  appearance  without  them,  and, 
in  case  the  merchant  is  a  man  who  finds  it  difficult  to  re¬ 
main  of  the  same  opinion  for  any  length  of  time,  your  sug¬ 
gestion  may  relieve  him  of  this  difficulty.’’ 

In  other  words,  the  method  recommended  for  making  a 
customer  retain  the  “gas  arcs’’  when  once  installed  is  to 
rip  out  the  electric  wiring  so  that  he  cannot  go  back  to 
electricity  if  he  concludes  that  he  has  been  unfairly  talked 
out  of  usinsr  it.  h'ollowing  this  line  of  reasoning,  a  glib 
salesman  offering  kerosene  or  gasoline  lamps  shall  ask  his 
prospective  customers  to  tear  out  both  gas  pipes  and  elec¬ 
tric  wires  so  that  no  victim  can  readily  return  to  the 
superior  ilhnninant  when  he  finds  out  the  really  high  cost 
of  poor  lighting. 

Judging  from  the  growing  breadth  and  shrewdness  of 
the  merchants  to  whom  such  a  proposition  would  have  to 
be  made,  it  seems  hardly  credible  that  any  considerable 
number  of  them  would  be  led  to  abandon  their  ready  access 
to  electric  lighting  and  incidentally  to  the  use  of  fan 
motors  which  may  be  needed  all  the  more  when  the  gas 


arcs  begin  to  radiate  their  heat.  However,  the  fact  that 
such  a  recommendation  is  made  in  a  formal  gas  associa¬ 
tion  paper  shows  to  what  e.xtremes  some  gas  advocates  feel 
that  they  must  go  if  they  want  their  lamps  to  “stay  put.’’ 


ENERGY  CONSUMPTION  OF  CUSTOMERS’  REFRIG¬ 
ERATING  PLANTS. 

Some  figures  on  the  quantity  of  energy  consumed  dur¬ 
ing  the  year  by  several  customers’  motor-driven  refrig¬ 
erating  installations  in  Canton.  Ohio,  were  given  by  Mr. 
W.  C.  Anderson,  manager  for  the  Canton  Electric  Com¬ 
pany,  before  the  Ohio  Electric  Light  Association,  July  26. 

Of  the  ten  such  installations  now  in  operation  in  Canton 
several  have  been  in  use  for  eight  or  nine  years,  and  all 
have  been  operated  with  entire  satisfaction  to  their  own¬ 
ers.  Below  is  given  the  consumption,  in  kw-hours,  of  each 
of  the  si.x  of  these  plants  which  are  so  metered  as  to  give 
results  available  for  comparison. 

E.NERGY  CONSUMPTION  OF  REFRIGER.VTOR  1NST.\LI.ATI0.\. 
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During  the  discussion  Mr.  \V.  S.  Culver,  of  Schenectady, 
X.  Y.,  spoke  of  the  attention  given  to  combination  ice¬ 
making  by  the  technical  press,  citing  articles  that  have 
recently  appeared  in  the  Electrical  World.  He  also  an¬ 
nounced  progress  work  on  a  refrigerating  system,  chemical 
in  nature,  which  is  being  brought  out  for  the  use  of 
individual  families,  and  which  will  employ  a  small  motor 
of  34-hp  to  3-hp  rating,  running  continuously  throughout 
the  twentv-four  hours. 


HEATING-APPLIANCE  CAMPAIGN  METHODS  IN 
OHIO  CITIES. 

town  of  2000  population  in  Ohio  rents  electric  irons  to 
customers  at  the  cost  of  5  cents  per  week,  which  amount  is 
included  in  the  monthly  bill,  according  to  Mr.  P.  L. 
Miles,  of  the  Cleveland  Electric  Illuminating  Com¬ 
pany,  who  reported  on  the  introduction  of  electric  heat¬ 
ing  devices  in  a  paper  read  before  the  Ohio  Electric  Light 
-Kssociation  at  Cedar  Point  July  28.  About  100  customers 
in  the  little  town  are  now  using  electric  irons,  eighty  of 
whom  rent  their  irons  from  the  company  at  this  rate. 

In  a  city  of  80,000,  said  Mr.  Miles,  the  company  supple¬ 
mented  its  e.xtensive  advertising  campaign  on  heating  ap¬ 
pliances  by  sending  out  a  wagon  to  make  a  house-to-house 
canvass.  A  young  lady  demonstrator  was  also  installed 
in  the  electric  company’s  office,  among  her  duties  being  to 
telephone  prospective  appliance  users  on  washdays  sug- 
ge.sting  that  an  electric  flatiron  be  sent  out  to  the  home  for 
trial.  These  days  were  considered  the  psychological  time 
to  tell  about  the  comfort  and  convenience  of  the  electric 
iron,  and  several  hundred  irons  were  sold  as  a  result  of 
the  campaign. 

The  company  in  another  city  of  120,000  has  now  ceased 
its  eflTorts  to  advertise  electric  heating  appliances,  believ¬ 
ing  that  its  community  is  fully  saturated.  For  some  time 
past  this  company  had  a  display-room  which  proved  sue- 
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cessful.  This  room  was  also  supplemented  by  an  intensive 
advertising  campaign  with  satisfactory  results.  Now, 
however,  that  these  utensils  have  been  thoroughly  intro¬ 
duced  to  the  public,  and  they  have  been  informed  through 
the  educative  advertising  campaigns  of  the  many  advan¬ 
tages  of  this  class  of  heating  utensils,  the  company  has 
turned  the  sale  over  to  the  local  dealers,  closing  the  dis¬ 
play-room  and  for  the  present  stopping  its  advertising 
along  these  lines. 

In  another  city  of  50,000  the  contractors  give  an  electric 
iron  as  a  premium  to  the  owner  of  each  newly  wired  house, 
said  Mr.  Miles,  thus  “killing  two  birds  with  one  stone  and 
securing  both  a  lighting  and  a  heating  load." 


ILLUMINATION 


OF  CENTRAL-STATION  OFFICE 
FRONT. 


The  Bristol  Gas  &  Electric  Company,  Bristol,  Tenn.,  has 
just  opened  a  new  and  elaborate  office  and  salesroom,  the 
front  of  which  is  shown  in  the  accompanying  illustration. 


1^'  B  R I S  T  0  L 

|GAS  &  ELECTRIC  CO] 


exhibitors  receiving  equal  shares.  It  is  planned  to  feature 
Colorado’s  resources  on  a  much  more  extensive  scale  this 
year  than  last,  and  for  this  reason  all  mining-machinery  ex¬ 
hibits  will  be  liKated  in  the  basement  of  the  Auditorium. 
Numerous  underground  tunnels  and  subways  depicting  the 
interior  workings  of  a  mine  will  be  attempted  in  order  to 
show  mining  men  visiting  the  show  the  advantages  of  elec¬ 
tric  drive.  Another  feature  which  will  be  exploited  will  be 
the  exhibition  of  electrically  operated  farm  machinery,  and 
the  generating  and  transmission  companies  throughout  the 
State  are  planning  an  elaborate  display  to  demonstrate  the 
possibilities  of  the  electric  pump.  A  miniature  farm  plot 
will  be  constructed  in  the  basement  of  the  Auditorium  for 
this  purpose.  The  street-lighting  effects  of  the  last  show 
will  be  reproduced  at  the  coming  show  on  a  more  lavish 
scale,  but  the  interior  decoration  and  illumination  of  the 
Auditorium  will  be  much  the  same  as  last  year,  with  the 
exception  that  the  large  electrical  curtain  portraying  the 
Bike’s  Peak  sunset  will  be  displaced  by  a  dancing  vaude¬ 
ville  girl.  This  effect  will  recpiire  the  use  of  some  1200 
lamps.  The  booth  arrangement  will  be  the  same  as  last 
year.  Much  is  promised  in  the  way  of  entertainment.  The 
freakish  whims  of  high-frequency  currents  will  be  re¬ 
peated  with  innovations  under  the  :.upervision  of  Mr.  J.  F. 
Reardon.  Mr.  Clare  N.  Stannard,  chairman  of  the  enter¬ 
tainment  committee,  has  several  unique  schemes  under  con¬ 
sideration,  announcement  of  which  has  been  deferred  until 
a  later  date.  The  Sons  of  Jove  will  hold  a  convention  dur¬ 
ing  the  week  of  the  show  and  many  special  features  will  be 
arranged  for  the  visiting  Jovian  delegates  on  one  night 
which  will  be  set  apart  for  their  benefit.  The  following 
board  of  directors  will  be' in  charge  of  the  exhibition:  Mr. 
\V.  P.  Carstarphen,  Jr.,  president;  Mr.  H.  L.  Wolfenden. 
vice-president:  Mr.  \V.  1'.  Brown,  second  vice-president; 
Mr.  C.  F.  Oehlman,  secretary-treasurer,  and  Messrs.  W.  G. 
Matthews.  Clare  N.  Stannard.  B.  S.  Manuel.  J.  F.  Dostal, 
Irving  Hale,  F.  F.  Greenawalt  and  J.  F.  Reardon. 


SAPULPA’S  ELECTRIC-LIGHT  WELCOME. 

Sapulpa,  Okla.,  is  in  the  center  of  one  of  the  greatest  oil 
fields  in  the  world.  8000  wells  being  in  operation  within  a 
radius  of  7  miles  of  the  city  hall.  The  little  city  is  also 
a  junction  point  and  division  headquarters  of  the  “Frisco” 
Railroad,  and  many  through  trains  are  stopped  there  for 


Illuminated  Front  of  Central-Station  Office. 

The  design  contains  1500  lamps,  300  red,  300  green  and  900 
white.  The  top  of  the  sign  represents  an  immense  flame 
with  red  lights  twinkling.  The  zigzag  across  the  front  of 
the  building  is  in  white  lamps  with  a  chasing  effect,  while 
the  pilasters  are  green,  making  a  very  artistic  effect.  The 
sign  front  was  built  at  a  cost  of  ^900. 


COLORADO  ELECTRIC  SHOW. 

riie  second  annual  electric  show  of  the  Colorado  Electric 
Club  will  be  held  in  the  Denver  .Vuditcrium  Oct.  14  to  Oct. 
21,  inclusive.  The  financial  management  will  be  on  a  plan 
somewhat  different  from  former  ones.  The  stock  company 
which  was  formed  and  which  figured  in  the  distribution  of 
the  earnings ^of  the  first  electric  show  has  been  dissolved. 
'I'he  Colorado  Electric  Club,  which  has  since  become  a 
corporate  body  under  the  laws  of  the  State,  will  be  in  com¬ 
plete  charge  of  the  exhibition  and  the  profits  will  be  di¬ 
vided  in  a  co-operative  manner,  the  Electric  Club  and  the 


Fig.  1 — Sign  Under  Erection. 

waits  of  from  twenty  minutes  to  one  hour.  To  advertise 
the  community  to  the  thousands  of  passengers  who  traverse 
this  trunk  line  to  the  Southwest,  the  Sapulpa  Electric  Com¬ 
pany  has  just  erected  and  presented  to  the  city  the  hand- 
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some  spectacular  sign  illustrated  herewith,  bearing  the 
words,  “Sapulpa,  the  Oil  City  of  the  Southwest.”  The 
sign  is  on  one  of  the  principal  avenues  of  the  town,  oppo¬ 
site  the  station,  where  trains  meet  from  three  directions. 
The  display  comprises  1000  5-watt  tungsten  lamps  and  is 


Fig.  2 — Sapulpa’s  Electric  Sign  at  Night. 

erected  on  two  iron  poles  with  angle-iron  framework  carry¬ 
ing  the  sign  proper. 

'I'he  operation  of  the  sign  is  as  follows :  The  fancy 
scroll  border  is  first  flashed  on  in  green,  followed  by  the 
word  “Sapulpa”  in  3-ft.  letters.  Then  appear  the  lines 
“The  Oil  City  of  the  Southwest.”  After  all  letters  on  the 
sign  are  burning  the  “flames”  on  the  word  “0-i-l”  flash 
on  with  a  twisting,  irregular  burning  effect,  giving  an  ex¬ 
cellent  representation  of  the  flaming  of  an  oil  torch. 

The  cost  of  operating  the  sign  is  $75  per  month,  or  $2.50 
a  day,  and  the  sign  gives  publicity  to  the  town  and  draws 
forth  favorable  comment  which  could  not  be  obtained  ifl 
atiy  other  manner  for  several  times  the  cost. 

The  Sapulpa  Electric  Company  has  received  the  warmest 
appreciation  from  citizens  and  city  officials  for  the  pro¬ 
gressiveness  and  “booster”  spirit  indicated  by  the  installa¬ 
tion  of  this  sign.  A  ten-year  contract  with  the  city  for  the 
operation  of  this  sign  was  recently  obtained  by  Mr.  A. 
Larney,  new-business  manager  for  the  Oklahoma  Gas  & 
Edectric  Company,  which,  like  the  Sapulpa  company,  is 
under  the  management  of  H.  M.  Byllesby  &:  Company, 
Chicago. 


CONTINUOUSLY  CONNECTED  ELECTRIC  RANGES 
IN  CLEVELAND. 

'I'hirty-two  of  the  continuously  connected  electric  ranges 
employing  the  tireless-cooker  principle  (described  in 
the  Electrical  World  of  April  27,  1911)  are  now  in  use  on 
the  lines  of  the  Cleveland  Electric  Illuminating  Company, 
the  thirty-third  being  retained  in  the  offices  of  the  company 
for  demonstration  purposes.  Eifteen  other  generally  simi¬ 
lar  ranges,  but  having  an  improved  positioning  of  the  oven 
and  heater  parts,  are  now  ready  for  delivery  to  Cleveland, 
where  they  will  be  put  into  domestic  service  in  customers’ 
premises. 

The  feature  of  these  Cleveland  ranges  of  special  central- 
station  interest  is  the  twenty-four  hour  continuously  con¬ 
nected  150-watt  heating  elements  inclosed  in  the  thermally 
insulated  oven,  which  is  thus  maintained  at  a  temperature 
of  400  deg.  Eahr.  and  suffices  for  all  cooking  operations 
except  frying  and  broiling.  Eor  the  latter  a  1500-watt 
radiant-type  heating  element  is  also  provided  inside  the 
oven,  and  for  frying  two  400-watt  and  two  1600-watt 
disk  heaters  are  arranged  on  the  shelf.  These  heating 
units  are  controlled  from  push  switches,  high  and  low 
heats  being  indicated  by  switchboard-type  target  lamps. 


The  radiant  broiling  unit  is  automatically  cut  off  when  the 
oven  door  is  shut.  The  150-watt  heating  element,  inclosed 
in  its  heavy  iron  casting,  is  permanently  connected  across 
the  service  mains  so  that  it  takes  150  watts  continuously 
and  cannot  be  interrupted  except  by  unscrewing  the  fuse 
plugs. 

In  the  fifteen  newly  improved  ranges  for  the  Cleveland 
company  the  convenience  of  the  housewife  has  been  better 
served  by  mounting  the  oven  at  the  side  of  instead  of 
below  the  shelf  carrying  the  heater  disks,  bringing  all 
parts  of  the  range  at  a  comfortable  height  above  the  floor. 
In  other  respects  these  ranges  are  generally  similar  to  the 
original  thirty-three. 

A  very  complete  series  of  tests  carried  out  on  ranges  of 
the  above  types  in  actual  domestic  service  have  revealed 
the  high  load-factor  obtained  through  the  combination  of 
the  continuously  connected  unit  with  the  short-demand 
heaters.  Curves  summing  up  the  total  consumption  equiva¬ 
lent  to  160  days’  use  of  one  range  for  family  cooking  show 
an  average  demand  equal  to  about  one-third  of  the  maxi¬ 
mum  recorded  peak  of  demand,  indicating  an  eight-hour 
load-factor  for  the  range.  The  total  consumption  shown 
by  these  Cleveland  ranges  for  equivalent  service,  however, 
slightly  exceeds  that  of  the  ordinary  high-demand  short- 
hour  ranges  on  the  market,  which  have,  of  course,  very 
low  load-factors.  The  high  loa'd-factor  of  the  Cleveland 
stove  would  entitle  it,  therefore,  to  a  lower  rate  from  a 
central-station  standpoint  than  the  short-demand  ranges, 
but  for  the  thirty-two  stoves  on  its  lines  the  Cleveland 
Electric  Illuminating  Company  charges  the  same  rate  of 
5  cents  per  kw-hour,  collecting  an  average  bill  of  $10  a 
month  from  customers  having  these  stoves  in  use  in  their 
kitchens. 

Xot  content  with  achieving  a  33  per  cent  load-factor 
range,  Mr.  M.  E.  Turner,  contract  agent  for  the  Cleveland 
company,  to  whom  the  idea  and  practical  application  of  th^ 
continuously  connected  heater  are  due,  now  has  nearly 
ready  for  trial  operation  in  his  city  a  dozen  other  ranges 
having  a  too  per  cent  load-factor  of  their  500-watt  de¬ 
mand.  Unlike  the  former  Cleveland  stoves  above  men¬ 
tioned,  these  new  unity  load-factor  ranges  have  no  other 
heat  elements  except  the  500-watt  heater,  which,  continu¬ 
ously  connected,  provides  heat  for  baking,  roasting,  fry¬ 
ing  and  all  other  cooking  operations.  If  desired,  a  300-watt 


Illustration  from  Booklet  Advertising  the  Continuously  Connected 
Electric  Range. 


continuously  connected  water  heater  may  be  provided  as 
part  of  the  range  at  the  option  of  the  purchaser.  Such  a 
range,  taking  energy  twenty-four  hours  a  day,  will  enable 
the  central  station,  it  is  expected,  to  fix  special  rates  for 
long-hour  service,  lowering  the  cost  of  electric  cooking  to 
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town,  contains  a  population  of  52,681  and  has  an  area  of 
22  i/io  square  miles. 

The  number  of  customers  served  in  the  district  is  ap¬ 
proximately  2500.  There  are  80,000  50-watt  equivalents  in 
lamps  and  about  500  motors  with  an  aggregate  of  about 
3000  hp  connected. 

The  office  is  attractively  decorated  with  prints  of  the 
company’s  central  power  plant  and  several  substations  and 
is  lighted  from  drop  lights  and  some  attractive  shaded  table 
lamps.  Customers  use  the  office  as  a  place  to  pay  bills  and 
exchange  lamps,  which  the  company  does  without  charge. 


a  point  not  desirable  with  the  mixture  of  continuous  and 
short-hour  demand  of  the  earlier  stoves. 

Besides  its  present  thirty-three  continuously  connected 
ranges  the  Cleveland  company  has  on  its  lines  about 
seventy  of  the  ordinary  intermittent-type  ranges. 

The  domestic  advantages  of  the  fireless  electric  cooker 
are  attractively  set  forth  in  a  booklet  issued  by  the  com¬ 
pany.  The  following  quotation  is  taken  from  the  open¬ 
ing  paragraphs:  “In  the  summer  months  it  almost  comes  to 
a  question  of  deciding  whether  the  family  shall  have  warm, 
well-cooked  meals,  and  the  housewife  or  cook  suffer  with 
prostration  from  bending  over  a  hot  stove,  or  whether  she 
shall  give  the  family  cold  victuals  and  have  them  all  suf¬ 
fering  with  indigestion. 

“The  new  electric  oven  solves  this  problem  completely. 
Its  heat  remains  inside.  You  can  have  bread  baking  in 
the  oven  and  a  brick  of  cream  on  top  of  the  oven  with¬ 
out  affecting  the  latter's  solidity  in  the  least.  *  *  * 
There  is  no  waste  of  heat — no  radiation  from  the  stove 
to  make  the  kitchen  hot  or  unhealthful.’’ 


Wiring  and  Illumination 


FOREIGN  STREET-LIGHTING  DATA 


In  a  series  of  four  articles  appearing  in  recent  issues  of 
the  London  Electrical  Revicu’,  Mr.  L.  Crouch  presented  a 
general  review  of  the  subject  of  street  lighting  which  con¬ 
tained  numerous  interesting  data.  Table  I  contains  a  sum¬ 
mary  of  illumination  values  recommended  by  various  au¬ 
thorities  for  London,  Paris  and  Berlin  streets.  The  ratio 
of  maximum  to  the  minimum  illumination  falls  as  low  as 
5  in  certain  of  the  main  Berlin  streets  where  flame-arc 
lamps  of  the  latest  type  are  used.  This  remarkably  uni- 

T.XBI.E  I. — AVERAGE  ILLUMINATION  ALLOWANCES  IN  LONDON, 
PARIS  AND  BERLIN. 


DISTRICT  OFFICE  OF  THE  BOSTON  EDISON 
COMPANY. 


The  Xewton-Watertown  district  office  of  the  Edison  Elec 
trie  Illuminating  Company  of  Boston  is  one  of  the  attrac 


TABLE  II. — APPROXIMATE  PRESENT  USE  OF  VARIOUS  LAMPS 
IN  STREET  LIGHTING  IN  THE  U.MTED  KI.NGDOM. 


Incandescent  Lamps. 


Arc  Lamps. 


Cnrbon  Filaineiit. 
16  cp  and  uiidtr . ....... 

25  cp  to  50  cp,  inclusive. 
Miscellaneous  . 


Inclosed. 
5  amp  to  7  amp. . . , 
Miscellaneous  . 


5  amp  to  7  amp., 
7  amp  to  10  amp- 
12  amp  to  IS  amp 
Miscellaneous  . . . 


O.o  amp . 

I  amp . 

Miscellaneous 


Exterior  View  of  the  Newton- Watertown  District  Office, 


Metallic  Filament. 


tive  district  headquarters  of  that  company.  It  is  located  in 
Xonantum  Square.  Xewton,  Mass.,  in  about  the  center  of 


8  amp  to  10  amp. 
Miscellaneous  . . 
Mixed  arc  lamps 


25  cp  to  50  cp,  inclusive . 1 

100  cp . 

200  cp  to  1,000  cp . 

Miscellaneous  . ; 

Carbon  and  metallic  filaments 
mixed  . 


TABLE  III. — PERCENTAGE  VALUE  OF  VARIOUS  ANNUAL 
CHARGES. 


form  illumination  is  attained  by  the  use  of  high  candle- 
power  units  mounted  at  great  height.  In  Table  II  is  given 
an  approximate  estimate  of  the  number  of  lamps  of  various 
kinds  used  for  street  lighting  throughout  the  United  King¬ 
dom.  In  Table  III  are  shown  relative  values  for  interest 
the  district  with  reference  to  population.  The  district,  on  investment,  cost  of  energy,  renewals  and  attendance  for 
which  embraces  the  city  of  Xewton  and  the  town  of  Water-  various  types  of  lamps  under  London  conditions. 


Interior  View  of  the  Newton- Watertown  District  Office. 


Minimum. 

Maximum. 

Mean. 

Foot-candle. 

Foot-candle. 

Foot-candle. 

Smallr>it  siile  streets. 

0.0085 

00 

CS| 

I 

00 

o 

0.13— 0.26  or  0.34 

Fairly  bu-^y  streets. 

0.128 

4.25  1 

0.425—0.85 

Main  streets . 

1  0.170—0.255 

8.5—12.8 

1  1.70 

T ype  of  Lamp. 

! - 

Capital 

Charges. 

—  Percentage  Value  of— 

Energy.  Renewals. 

Attend¬ 

ance. 

Ordinary  arc  .  . . ' 

6.0 

81  .8 

3.6 

8,6 

Flame  arc .  . 

10,8 

'  50.6 

23.2 

I  15.4 

Metallic  filament, . . . 

7.1 

79.6 

11.7 

j 

Carlxm  filament . 

^.7 

82, 1 

5 .  7 

'  2.3 

1  n  1 

i‘  J 
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ECONOMICAL  INTERIOR  WIRING  CONSTRUCTION. 


By  W'.  J.  Canada. 

'I'he  electrical  interests  of  this  country,  through  a  gradual 
growth  in  exchange  of  convictions  and  in  resultant  har¬ 
mony  hetween  service  company,  wiring  contractor,  manu¬ 
facturer  and  underwriter,  have  evolved  interior  wiring 
methods  and  material  which  would  seem  to  be  almost  fool¬ 
proof,  and  whose  initial  cost  is  warranted  only  by  a  proved 
long  life  and  low  maintenance  expense.  Service  companies 
in  the  past  have  too  frecpiently  looked  at  the  immediate 
cost  and  have  not  seen  the  permanency  and  safety  thereby 
secured.  They  have  been  the  conservative  influences  resist¬ 
ing  innovations  in  city  and  underwriters’  requirements  for 
e.xtra  mechanical  protection  and  better  insulation,  just  as 
underwriters  have  been  the  conservatives  where  devices  of 
questionable  safety  w’ere  concerned. 

d'o-day  conduit  protection  for  wires,  cabinets  for  cut-outs, 
restricted  use  of  flexible  cords  and  like  minimizing  of  ex¬ 
perienced  frailities  and  fire  hazards  have  given  electricity 
the  public  confidence  and  have  vindicated  themselves  as  the 
best  possible  wiring  methods  w'ith  known  materials.  The 
umlerwriters  can  .suggest  no  greater  measure  of  safety  and 
the  .service  company  wishes  no  less  permanent  vehicles  for 
.safe  transformation  of  its  product  to  the  ])urchasers’  u.se. 
Some  attempts  to  introduce  here  methods  which  have 
proved  satisfactory  in  the  countries  of  Europe  meet  with 
the  same  obstacle  in  the  way  of  reduced  personal  responsi¬ 
bility  which  is  at  the  root  of  our  national  fire  waste,  our 
impressive  yearly  industrial  death  roll  and  our  other  tributes 
as  a  nation  to  a  mistaken  application  of  the  personal  liber¬ 
ty  idea. 

Hut  with  the  completion  of  a  conduit  system,  fuses, 
switches,  wire  insulation,  all  protected  cord  eliminated,  and 
chances  for  overheating  or  harmful  arcs  apparently  gone, 
the  inspector  releases  the  masterpiece  of  safety  to  the  spirit 
of  carelessness  that  ])ervades  us.  The  owner  is  occasionally 
thoughtful,  hut  is  then  at  the  mercy  of  his  wiring  con¬ 
tractor  and  his  various  tenants  and.  most  of  all.  subject  to 
the  irresi)onsibility  and  petty  vanity  of  tenants  themselves 
or  of  their  employees.  year's  changes  in  this  reliable, 
safe  installation  will  introduce  many  hazards;  five  years 
will  necessitate  ex])ensive  changes  to  restore  the  original 
condition.  I'his  being  the  case  with  modern  installations, 
it  is  small  wonder  that  wiring  of  an  earlier  day  and  open 
wiring  as  even  now  installed,  with  open  fuses,  cords  within 
reach  and  unarmored  wire  insulation,  invite  defective  addi¬ 
tions  and  changes  most  enticingly  and  effectually.  Thus 
some  of  the  most  rapid  depreciation  of  open  wiring  systems 
may  he  accounted  for. 

It  has  become  increasingly  apparent  that  only  a  financial 
depression  of  absolutely  unprecedented  severity  and  con¬ 
tinuance  can  possibly  so  change  the  mental  attitude  of  our 
citizenship  as  a  whole  as  to  introduce  the  European  stand¬ 
ards  of  painstaking  and  of  law  observance,  of  abhorrence 
for  the  continual  expense  of  frail  construction  and  of  fear 
for  the  greatest  destroyer  of  material  wealth — fire.  The 
(lerman  seems  to  appreciate  that  material  wealth  is  the 
product  of  the  comnuniity  and  for  the  ultimate  benefit  of 
the  people  and  accepts  fully  the  conviction  among  thinking 
men  that  no  individual  has  a  moral  right  to  destroy  this 
beneficial  wealth.  Our  citizenship  misconstrues  individual 
liberty  into  license  from  any  interference  by  law  with 
carelessness  which  must  and  does  result  in  frailty  and 
fire  loss,  and  which  to  the  supposedly  less  advanced  Euro¬ 
pean  would  seem  criminal.  Our  fire  devastations  in  the 
last  ten  years  would  have  bankrupted  any  other  nation,  and 
vet  qo  per  cent  of  our  population  never  pause  to  consider 
the  cause  of  this  effect,  in  carelessness,  first  by  poor  con¬ 
struction  laws,  then  by  poor  law  observation  and  finally  by 
lack  of  personal  responsibility  in  maintenance. 

Educational  metliQds  involving  the  broadest  publicity  and 
utilization  of  the  most  popular  appeals  have  been  adopted 


by  underwriters  and  service  companies,  and  some  impres¬ 
sion  is  apparent  on  the  public  mind.  The  slow  growth  in  a 
public  acceptance  of  restraint  is,  however,  a  most  evident 
fact.  No  attempt  has  ever  been  made  to  secure  restrictive 
legislation  by  our  federal  government  for  interior  wiring 
and  its  subsequent  maintenance.  Few  of  our  States  have 
ever  passed  any  statutes  on  the  subject.  Fortunately,  our 
municipalities  are  awaking  to  their  responsibilities  and, 
though  much  involved  still  with  politics  and  frequent  in¬ 
competency,  our  municipal  restrictions  are  the  present 
stronghold  of  the  defense  of  community  welfare  against 
the  aggressions  of  individual  license,  in  the  name  of  initial 
cheapness,  upon  easily  maintained  and  permanently  safe 
building  construction. 

The  matter  first  to  be  considered  by  the  municipality  has 
been  the  character  of  construction  to  establish  as  a  stand¬ 
ard.  d'he  National  Electrical  Code  is  the  product  of  early 
and  continued  co-operation  in  the  early  days  of  electricity 
between  the  various  electrical  and  insurance  interests,  and 
has  been  so  well  guided  as  to  be  to-day  the  most  widely  ac¬ 
cepted  material  standard  in  the  world  and  the  code  of 
specifications  most  widely  incorporated  into  ordinances. 
Its  detractors  daily  are  fewer,  their  criticisms  of  less  mo¬ 
ment.  Its  faults  are  eliminated  as  rapidly  as  practice  dem¬ 
onstrates  a  need. 

The  electrical  problem  most  sharply  confronting  under¬ 
writers  and  municipalities  to-day  is  the  maintenance  of 
initially  good  conditions  by  prohibition  of  changes  which 
introduce  weaknesses.  On  a  par  with  this  problem  is  the 
related  one  of  restoring  to  a  permanently  safe  condition 
those  older  wiring  installations  in  which  originally  frail 
material  and  methods  have  rapidly  succumbed  to  the  de¬ 
terioration  of  time  and  the  depredations  of  unauthorized  or 
irresponsible  workmen.  Of  these  problems  the  latter  be¬ 
longs  essentially  to  the  underwriters,  by  whom  it  is  being 
conservatively  solved  by  publicity  methods,  personal  pres¬ 
entation  to  owners,  and  finally  by  adjusting  insurance  taxes 
so  that  a  greater  proportion  is  contributed  by  those  owners 
maintaining  larger  electrical  fire  hazards. 

I'he  former  problem  is  being  to  some  extent  attacked  in 
our  more  progressive  cities  by  adoption  of  annual  reinspec¬ 
tions,  which  not  only  secure  physical  rehabilitation  but  also 
induce  personal  interest  by  owners  and  tenants  in  their 
respective  avoidance  of  future  expenditures  of  this  nature. 

rigid  yearly  inspection  may  readily  be  changed  after  a 
few  years  to  one  at  longer  intervals,  as  education  of  the 
wiring  public  will  be  rapid. 

The  suppression  of  further  wiring  without  metal  protec¬ 
tion  or  runways  is  a  first  requisite  of  reduced  maintenance 
cost  and  .safety.  This  has  been  done  by  ordinance  in 
advanced  cities,  but  is  still  lacking  in  most  of  our  communi¬ 
ties.  Other  forms  of  wiring  entail  probable  injury  to  wires 
and  interference  with  them.  Their  certain  deterioration 
must  ultimately  bring  about  lack  of  safety  and  the  end  of 
their  economic  life.  The  uninformed  owner  of  property, 
rarely  the  one  who  paid  for  the  original  installation,  .sees 
in  an  enforced  renewal  an  unforeseen  duplication,  an  in¬ 
jury  to  decorations  and  a  poor  relation  of  electric  wiring 
permanency  to  that  of  other  portions  of  his  building.  The 
rewiring  may  be  necessitated  by  serious  overloading,  by 
contacts,  crosses,  broken  insulation,  the  result  of  mechanical 
interference,  or  may  be  mere  deterioration.  On  the  prin¬ 
ciple,  however,  that  we  rarely  abandon  articles  even  when 
uneconomical  to  use,  the  wiring  is  changed  usually  at  the 
instance  of  the  underwriters,  or  sometimes  of  particularly 
efficient  municipal  inspectors,  and  the  indefinite  grievance 
of  the  owner  is  directed  at  them. 

Until  underwriters  and  municipalities  re.strict  their  recog¬ 
nition  of  any  other  than  metal-protected  wiring  entirely  to 
dwellings  in  residence  districts,  they  will  be  under  suspicion 
of  much  shortsightedness  if  not  lack  of  good  faith.  An  ap¬ 
proval  of  open  or  concealed  knot  and  tube  work;  only  to  be 
condemned  or  charged  for  in  insurance  ratings  a  few  years 
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after  approval  (the  exact  time  before  necessity  for  con¬ 
demnation  arises  depending  only  on  the  character  of  build¬ 
ing  construction  and  occupancy),  rightly  lays  the  authority 
first  recommending  such  construction  under  strong  disap¬ 
proval  of  a  hastily  judging  public.  An  attitude  of  reluct¬ 
ance  in  approval  of  such  wiring  or,  better  yet,  an  active 
general  campaign  for  conduit  and  related  construction,  to¬ 
gether  with  per.sonal  conference  with  building  owners  and 
written  recommendations  to  that  end,  will  justly  place  the 
underwriter  in  a  position  of  vantage  in  the  few  cases 
where  diplomacy  and  persistence  still  fail  to  bring  about 
the  adoption  of  the  permanent  construction.  The  munici¬ 
pality  which  has  reached  the  point  of  adopting  restrictions 
should  rapidly  arrive  at  a  point  where  consideration  of  fu¬ 
ture  welfare  is  effective  enough  to  produce  a  conduit  re¬ 
quirement  for  new  and  rewiring. 

Quite  recently  in  Colorado  Springs,  Col.,  a  bitter  if  futile 
attack  was  made  upon  one  of  the  best  considered  and  most 
conservative  electrical  ordinances  in  the  country,  contain¬ 
ing  the  conduit  i)roviti()n  throughout  fire  limits  and  for 
as.sembling  occupancies  within  city  limits,  bringing  up  as 
argument  that  underwriters  made  no  extra  charge  where 
frailer  forms  of  construction  were  employed.  The  city 
electrician  simply  stated  that  the  city  should  certainly  staiid 
for  permanent  safety  if  underwriters  did  not  and  that  in 
his  opinion  the  time  would  shortly  come  when  underwriters 
would  distinguish  in  rate  between  enduring  and  frail  types 
of  wiring  and  avoid  the  subsequent  ill  feeling  i)roduced  by 
Tater  condemnations  of  the  latter  construction  after  it  has 
suffered  the  vicissitudes  to  which  it  is  by  nature  subject. 

In  spite  of  the  possible  ultra-conservatism  of  under¬ 
writers  towar>l  abandonment  of  early  standards,  except 
where  proved  initially  hazardous,  their  growing  champion¬ 
ship  of  conduit  ordinances  and  emphasis  on  its  ultimate 
insurance  benefits  seem  to  herald  their  recognition  of  its 
lower  measure  of  fire  hazard.  The  more  progressive  serv¬ 
ice  companies  are  equally  desirous  of  avoiding  any  sus¬ 
picion  of  comparative  frailty  in  wiring  and  strongly  back 
the  conduit  movement. 

Lpon  reinspecticn  work  the  municipality  should  enter 
with  thoroughness  and  require  the  corrected  installation  to 
eliminate  all  temporary  features  of  every  kind.  .\n  ex¬ 
haustive  treatment  in  the  first  reinspections  will  obviate 
necessity  for  great  frequency  of  following  ones.  The  use 
of  flexible  cord  instead  of  permanent  construction  for  ad¬ 
ditional  lamps,  the  use  of  pendants  and  even  lack  of  guards 
where  stock  is  handled  at  or  above  the  lamp  level,  the  use 
of  paper  lamp  shades,  the  overloading  of  circuits  and  feed¬ 
ers  by  additional  lamps,  motors  or  heaters,  the  installation 
of  home-made  time  switches,  displays,  etc.,  all  are  common 
abuses  of  even  the  best  installed  wiring  systems,  and  of 
course  are  more  numerous,  because  more  easily  attached, 
in  the  less  protected  forms  of  wiring.  The  above  faults  are 
so  common  as  to  seem  to  many  concerned  in  energy  supply 
and  even  in  wiring  ins])ecticn  to  be  inherent  to  the  interior 
applications  of  electrical  energy.  Too  often  inspections  of 
large  new  additions  or  changes  in  the  building  wiring  are 
made  perhaps  conscientiously  but  with  absolute  disregard 
for  the  growing  defects  of  the  original  system. 

This  attitude  is  responsible  for  the  respectable  list  of 
fires  and  fire  loss  and  the  unsatisfactory  service  which  still 
is  attributable  to  modern  wiring  and  which  many  times 
furnishes  excuse  if  not  reason  for  unpleasant  citations  by 
sellers  of  other  illuminants.  The  attitude  is  due  to  an  un¬ 
directed  interest  rather  than  lack  of  interest  and  partially 
to  the  unfortunate  system  so  generally  adopted  by  our  cities 
which  fosters  the  concentration  of  effort  by  municipal  in¬ 
spection  departments  too  largely  on  income  increase  as 
against  actually  greater  returns  to  the  municipality  in  more 
easily  maintained  wiring  and  reduced  fire  losses. 

Recently  in  a  Western  city  a  manufacturer  of  gasoline 
lighting  systems  leased  one  of  two  exactly  similar  buildings, 
erected  adjoining,  equipping  his  building  with  a  hollow- 


wire  gasoline  system.  The  other  building  possessed  a  con¬ 
duit-wiring  system.  The  gasoline  arrangements  subjected 
the  one  building  to  extra  insurance  charges.  Within  the 
year  a  small  fire  occurred  through  the  abrasion  of  insula¬ 
tion  on  a  flexible  cord  in  contact  with  stock  in  the  elec¬ 
trically  illuminated  building.  An  easily  avoidable  and  non- 
inherent  wiring  defect  thus  became  responsible  for  many 
harmful  comparisons. 

In  a  majority  of  cities  the  only  check  on  abuse  or  de¬ 
fective  additions  to  standard  wiring  is  the  very  irregular 
reinspection  of  buildings  by  underwriters  to  report  on 
changed  conditions  of  occupancy.  Even  then  it  is  often 
inadvisable  to  apply  insurance  charges  for  minor  defects, 
and  the  owners  or  occupants  will  consider  the  lack  of 
charge  to  offset  the  recommendations  of  underwriters  for 
re-standardization. 

The  problem  is  essentially  for  the  municipality  and  is 
being  gradually  so  recognized  and  worked  out  in  our  better 
regulated  cities.  When  by  educative  processes  our  mu¬ 
nicipalities  come  to  require  initial  conduit  construction  and 
enforce  its  proper  maintenance  a  degree  of  permanence 
and  safety  will  be  given  interior  wiring  which  will  add  to 
the  convenience,  variety  and  attractiveness  of  electrical 
applications  that  sustained  cheapness  which  has  up  to  this 
time  delayed  their  more  general  ado])tion.  We  will  have 
our  entire  urban  population  customers  instead  of  the  pres¬ 
ent  20  per  cent  to  60  per  cent,  and  the  amount  per  capita 
now  spent  on  rewirings  and  electrical  fire  losses  will  be 
diverted  to  investment  in  new  applications  of  electricity  and 
to  the  replacement  of  other  illuminants.  For  this  result  we 
require  a  more  aggressive  co-operation  of  electrical  inter¬ 
ests  toward  permanent  construction,  the  elimination  of  frail 
appendages  wherever  possible  and,  most  of  all,  the  develop¬ 
ment  of  the  reinspection  idea  and  its  general  rigid  adop¬ 
tion  throughout  the  country.  In  the  early  accomplishment 
of  this  result  electrical  engineers  and  organizations  will  be 
doing  good  pioneer  work  for  the  crmservation  of  our  created 
material  wealth. 


RECENT  TELEPHONE  PATENTS. 

UNIVERSAL  CORD  CIRCUIT. 

When  magneto  and  common-battery  lines  are  terminated 
upon  the  same  switchboard  position  the  connecting-cord 
circuit  must  usually  be  arranged  .so  as  to  be  ci)erable  with 
either  class  of  lines  to  which  it  is  to  be  connected.  Such  a 
condition  similarly  exists  where  toll  lines  and  common-bat¬ 
tery  exchange  lines  are  to  be  interconnecterl.  I'lie  adjust¬ 
ment  of  the  cord  circuit  is  sometimes  accomplished  by 
manually  operated  keys,  the  operator  being  trusted  to  switch 
for  any  particular  condition  of  the  connection.  In  other 
cases  the  switching  is  made  automatic  by  arranging  relays 
to  perform  the  circuit  changes.  To  acconqdish  this  the 
relays  res])ond  or  remain  stationary  according  to  the  line 
jack  to  which  the  cord  pair  is  plugged. 

Since  each  of  these  systems  has  points  of  superiority  not 
possessed  by  the  other,  the  two  methods  can  be  combined  to 
advantage  to  meet  all  conditions,  as  has  been  done  by  Mr. 
E.  D.  Hall,  of  New  York  C  ity.  He  arranges  a  manual  key 
to  make  certain  alternative  conditions  and  supplements  this 
with  a  relay  which  performs  its  function  irrespective  of  the 
position  of  the  manual  key.  Mr.  Hall  has  obtained  a  patent 
for  his  circuit,  which  he  has  assigned  to  the  Western  Elec¬ 
tric  C'ompany. 

PHANTOM  CIRCUIT  SYSTEM. 

.\  phantom  circuit  is  obtained  by  so  associating  repeating 
or  retardation  coils  with  each  of  two-wire  or  physical  cir¬ 
cuits  that  a  third  non-interfering  circuit  is  formed.  In 
order  to  accomplish  this  effect  a  neutral  point  must  be 
founded  for  each  physical  circuit  to  which  the  terminal  of 
the  phantom  is  attached.  The  establishment  of  this  neu- 
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tral  forms  part  of  the  novelty  of  the  present  system,  which 
has  been  patented  by  Mr.  H.  O.  Rugh  and  is  assigned  to 
the  Sandwich  Electric  Company.  He  makes  a  bridge  across 
the  physical  circuit  near  its  end,  this  bridge  consisting  of  a 
condenser,  two  exactly  similar  retardation  coils  and  a  sec¬ 
ond  condenser.  The  link  between  the  coils  is  chosen  as  the 
neutral  point,  being  brought  to  this  condition  by  making  the 
condensers  adjustable.  A  further  feature  is  the  signaling 
system.  A  bell  is  arranged  with  its  circuit  held  open  by  a 
continuously  energized  relay.  This  relay  has  its  circuit 
carried  through  both  the  front  and  back  contacts  of  a  sec¬ 
ond  relay,  the  winding  of  which  is  in  turn  connected  with 
the  phantom.  An  intermittent  current  on  the  phantom 
causes  a  vibration  of  the  armature  of  the  connected  relay, 
the  armature  of  which  releases  the  bell-control  relay.  This 
closes  the  bell  circuit  to  signal  the  phantom  station. 

REPEATER  CIRCUIT. 

In  the  accompanying  illustration  there  is  shown  a  re¬ 
peater  circuit,  the  invention  of  Mr.  \V.  Anderson,  of  Long- 
dale.  Okla.  From  the  sketch  it  will  be  seen  that  the  re¬ 


peater  is  of  the  telephone-microphone  type  and  that  the 
two  elements  are  so  connected  to  the  circuit  as  to  be  in 
series,  the  idea  being  to  have  the  incoming  and  reinforcing 
currents  in  unison. 

PARTY-LINE  SET. 

With  multi-party  circuits,  such  as  rural  lines,  the  battery 
is  frequently  quickly  run  down  uselessly  because  of  ‘“listen¬ 
ing-in”  on  the  line.  To  obviate  this  Mr.  R.  C.  Smith,  of 
Homer,  Mich.,  has  patented  a  set  in  which  the  hook  switch 
dees  not  close  the  local-battery  circuit.  This  must  be  sepa¬ 
rately  closecl  by  a  push  switch  which  locks  in  the  closed 
position.  When  the  receiver  is  restored  to  the  hook  the 
push  switch  is  then  automatically  released. 

BELL-LESS  SIGNALING  SYSTEM. 

Mr.  G.  C.  Cummings,  of  Western  Springs,  Ill.,  is  the 
patentee  of  a  signaling  system  with  which  no  Ijells  are  re¬ 
quired.  The  hook  switch  is  so  arranged  that  the  receiver 
is  left  in  circuit  when  the  hook  is  depressed.  A  vibratory 
current  of  high  frequency  sent  out  upon  the  line  will  cause 
the  receiver  to  sing  and  thus  attract  attention. 

DEVICES  FOR  IMPROVING  TRANSMISSION. 

When  telephone  lines  are  loaded  with  distributed  induct¬ 
ance  to  improve  the  transmitting  efficiency  the  insulation 
must  be  kept  high  or  the  leakage  will  not  only  destroy  the 
et'fect  of  the  coils  in  bettering  transmission,  but  the  coils 
become  a  drag  on  the  circuit.  Considerable  effort  is  being 
matle  to  hold  up  the  insulation  of  loaded  lines  under  all 
weather  conditions.  Mr.  L.  W.  Carroll,  of  Anamosa,  la., 
has  approached  the  subject  from  a  negative  direction.  In¬ 
stead  of  holding  up  the  line  insulation  he  has  devised  a 
coil  shunt  the  resistance  of  which  is  subject  to  the  weather, 
i'he  arrangement  consists  of  an  insulating  carrier  with  a 


double  thread  upon  its  surface.  Each  thread  carries  a 
helix  of  bare  wire,  one  being  attached  to  each  coil  terminal. 
As  the  line  leakage  increases  so  does  that  between  the 
helices,  thus  shunting  the  load  coil. 

Mr.  J.  A.  Cuntz,  of  Hoboken,  N.  J.,  has  designed  and 
patented  a  new  form  of  loaded  circuit.  He  includes  in  his 
cable  a  magnetic  core  about  which  the  conductors  of  each 
pair  are  wound  in  opposite  directions. 

MISCELLANEOUS  SYSTEM  AND  APPARATUS. 

A  signaling  apparatus  forms  the  subject  of  a  patent 
granted  to  Mr.  A.  J.  Dunton,  of  Ketchikan,  Alaska.  The 
telephone  set  is  so  arranged  that  the  receiver  faces  and 
hangs  just  clear  of  the  transmitter.  When  the  distant  sta¬ 
tion  calls  a  relay  operates  to  connect  the  battery  circuit 
through  the  receiver  and  transmitter,  whereupon  they  mutu¬ 
ally  respond  and  set  up  a  “howl.” 

A  return  to  first  principles  is  evidently  favored  by 
Messrs.  J.  B.  Stemm,  of  Chicago,  and  G.  E.  Slade,  of  Brook¬ 
field,  Mo.,  as  they  have  patented  jointly  a  telephone  system 
using  magneto  transmission,  one  instrument  serving  as 
transmitter  and  receiver.  The  coils  of  this  instrument  are 
stationary,  but  the  core,  which  is  a  small  horseshoe  magnet, 
is  secured  to  the  diaphragm,  one  leg  projecting  within  a 
separate  bobbin  within  which  it  is  able  to  move  without 
obstruction. 

A  combined  desk  set  and  desk  lamp  is  patented  by  Mr.  F. 
J.  Kerbel,  of  New  York  City.  The  electric  lamps  and  trans¬ 
mitter  are  within  a  dome  shade  at  the  top  of  the  standard, 
the  transmitter  well  up  to  the  apex.  A  hook  switch  with 
receiver  is  mounted  at  the  usual  height  from  the  base  of 
the  instrument. 

Mr.  I.  F.  Manny,  of  Milwaukee,  is  the  inventor  of  a 
step-by-step  selective  system,  the  j)atent  for  which  is  as¬ 
signed  to  the  Selective  Signal  Company,  An  escapement 
controlled  by  current  impulses  permits  a  rotation  of  the 
selective  apparatus  to  select  the  desired  station. 

Mr.  Otto  Schmid,  of  Heilbron.  Ciermany,  has  combined 
with  a  telephone  set  an  apparatus  similar  to  our  duplicate 
sale-slip  register.  I  he  hook  switch  of  the  telephone  is 
locked  until  the  paper  in  the  register  is  advanced.  Every¬ 
one  is  told  to  record  his  call.  The  next  user  must  advance 
the  paper  to  unlock  the  switch.  Blank  paper  indicates  per¬ 
sonal  calls.  The  length  indicates  how  many  such  calls  have 
been  made. 


Letters  to  the  Editor. 


Stream  Flow  and  Forestry. 


To  the  Editor  of  the  Electrical  World: 

Sir: — The  writer,  in  his  Bidletin  on  ‘“The  Flow  of 
Streams  and  the  Factors  That  Control  It,  with  Special  Refer¬ 
ence  to  Wisconsin  Conditions,”  which  is  the  subject  of  edi¬ 
torial  comment  in  your  issue  of  July  15,  has  not  endeavored 
to  prove  that  deforestation  has  had  no  effect  on  the  flow  of 
streams.  It  is  a  popular  superstition  that  deforestation  has 
a  radical  effect  on  stream  flow,  and  the  writer  has  en¬ 
deavored  to  ascertain  if  such  effects  are  manifest  in  the 
flow  of  Wisconsin  streams.  He  has  stated  (see  page  84). 
“If  deforestation  has  the  effect  claimed  for  it,  such  effect 
must  be  manifest  within  the  period  discussed  (thirty  to 
forty  years),  otherwise  we  can  but  conclude  the  effects  of 
deforestation  .  .  .  are  insignificant  and  unworthy  of 

consideration.” 

The  editorial  comment  on  the  apparent  effect  of  defor¬ 
estation  on  the  flow  of  the  Wisconsin  River  is  incomplete 
and,  therefore,  misleading.  In  your  discussion  of  the  high- 
water  and  low-water  periods  on  this  river  you  have  selected 
about  the  only  period  that  would  illustrate  your  point  in 
regard  to  the  possible  effect  of  deforestation  on  high  water, 
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and  have  ignored  the  question  of  rainfall,  the  manifest 
cause  of  all  stream  flow,  which  is  certainly  a  most  important 
element  in  the  problem.  Averages  at  the  best  are  of  little 
value,  for  it  is  only  by  careful  consideration  of  the  details 
of  the  problem  that  the  probable  cause  of  observed  results 
can  be  determined.  I  f  there  had  been  added  to  your  pub¬ 
lished  data  a  statement  of  the  rainfall  for  each  period  you 
would  have  little  reason  to  attribute  the  low  water  of  the 
second  fifteen-year  period  to  deforestation ;  and  if  you  had 
compared  the  first  and  second  sixteen-year  periods,  your 
suggestion  as  to  the  possible  effects  of  forests  on  floods 
would  have  been  reversed. 

.•\s  deforestation  is  still  in  progress  in  Wisconsin,  and  to 
as  great  an  extent  as  at  the  beginning  of  the  period  con¬ 
sidered,  there  seems  to  be  no  reason  why  the  entire  period 
should  not  be  considered.  In  the  accompanying  table  the 
writer  has  shown  the  days  of  flood  (gage  over  10  ft.)  and 
of  low  water  (gage  under  2  ft.)  for  various  periods  within 
the  record,  in  order  to  show  how  the  selection  of  the  period 
may  modify  conclusions.  He  has  in  each  case  also  added 
the  total  rainfall  for  each  period,  from  which  it  is  seen  that 
in  each  of  the  earlier  periods  the  rainfall  was  almost  20 
per  cent  greater  than  in  the  later  periods.  This  exceed¬ 
ingly  low  rainfall  is  a  logical  reason  for  low-water  condi¬ 
tions  that  does  not  require  the  addition  of  deforestation  as 
a  further  explanation. 

The  direct  relation  between  the  progressive  means  of 
annual  rainfall,  mean  gage  height  and  extreme  low  water, 
as  shown  by  Fig.  68  of  the  Bulletin,  and  the  direct  cause  of 


Periods 

TOTAL 

Above 

10  feet. 

DAYS 

Below 

2  feet. 

Total  Inches  | 
Rainfall.  1 

1 

Excess. 
Per  Cent. 

First  IS  years . 

28 

4 

550.38  ' 

24 

Second  15  years . 

69 

299 

443.25 

First  16  years . 

62 

4 

582.65 

20 

Second  16  years . 

46 

300 

480.58 

First  1 7  years . 

62 

72 

610.23 

17i 

Second  1 7  years . 

67 

232 

518.96 

First  19  vears . 

74 

95 

673.94 

2U 

Second  19  years . 

58 

307 

562.15 

extreme  floods  due  largely  to  rainfall  di^ribution,  as  shown 
by  Fig.  50,  makes  the  detailed  relations  inanifest  and  war¬ 
rants  the  writer’s  conclusions  “that  while  theoretically  for¬ 
ests  will  decrease  the  amount  of  precipitation  reaching  the 
earth’s  surface,  thus  decreasing  the  water  supply  of  streams, 
and  under  certain  circumstances  may  aft'ord  a  limited  stor¬ 
age  which  may  aid  in  the  regulation  of  stream  flow,  yet  the 
examination  of  the  actual  flow  of  the  streams  of  Wisconsin 
shows  no  indication  of  such  efifect."  and  “that  if  any  efifects 
on  stream  flow  have  resulted  from  deforestation,  they  have 
been  entirely  counteracted  and  obscured  by  the  drainage  of 
marshes,  the  clearing  of  farm  lands,  the  second  growth  of 
timber  and  brush  or  other  similar  occurrences.” 

The  writer  agrees  with  you  that  the  data  are  incomplete 
and  unsatisfactory  and  that  much  longer  and  more  detailed 
observations  are  necessary  before  the  question  can  be  en¬ 
tirely  settled.  He  is  further  of  the  opinion  that  different 
conclusions  may  be  entirely  warranted  under  diff'erent  con¬ 
ditions  and  in  different  parts  of  the  country.  He  believes, 
however,  that  a  careful  consideration  of  the  data  he  has 
presented  will  show  that  no  effects  of  deforestation  are 
manifest  in  the  flow  of  the  streams  discus.sed. 

In  conclusion,  if  the  writer  desired  to  argue  in  favor  of 
the  current  theory  of  the  importance  of  reforestation  on 
the  flow  of  streams,  he  would  reverse  your  own  expression 
and  state  that  he  should  hardly  wish  to  advise  anyone  to 
cite  the  Wisconsin  River  as  an  example  of  the  effects  of 
deforestation  on  stream  flow. 

^  Daniel  W.  Mead. 

Madison.  JVis. 


Loading  of  Telephone  Cables  and  Open-Wire  Circuits. 


To  the  Editor  of  the  Electrical  IVorld: 

Sir:  The  article  on  “Notes  on  the  Loading  of  Telephone 
Cable  and  Open-Wire  Circuits,”  by  Messrs.  Parker  and 
Cavers,  in  the  issue  of  July  15,  page  165,  appears  to  set 
forth  an  erroneous  theory  and  explanation  of  inductance 
loading. 

The  authors  say:  “The  theory  of  loading  is  so  to  balance 
inductance  and  capacity  in  a  circuit  that  they  neutralize 
each  other,  and,  as  all  telephone  circuits  contain  far  more 
capacity  than  inductance,  it  will  be  necessary  to  introduce 
more  inductance  into  the  circuits.”  This  statement  amounts 
to  applying  the  theory  of  lumped  inductance  and  capacity 
in  a  simple-series  circuit  to  the  case  of  uniformly  distributed 
inductance  and  capacity,  with  resistance  and  leakage  also 
distributed,  as  in  a  uniform  line  of  open  wire.  The  two 
cases  are  not  alike.  In  the  last  case  the  inductance  and 
resistance  are  serial  with  respect  to  the  wire,  while  capacity 
and  leakage  are  in  shunt. 

The  ordinary  line  of  open  wire  is  never  distortionless 
except  in  the  critical  case,  long  ago  pointed  out  by  Heavi¬ 
side,  when 

/e  _  ^ 

C 

At  the  same  time  the  distortion  in  a  line  composed  of 
conductors  having  unit  magnetic  permeability  is  very  slight 
in  its  ultimate  effect.  It  has  been  stated  by  several  observ¬ 
ers  that  a  little  leakage,  such  as  that  caused  by  moderately 
wet  weather,  improves  the  quality,  and  I  believe  personally 
that  it  is  true.  Excessive  leakage,  of  course,  impairs  the 
volume,  because  it  increases  the  attenuation,  but  unless  the 
weather  is  exceedingly  bad  and  the  plant  maintenance  is 
poor,  the  effect  of  low  insulation  on  non-loaded  open  wires 
is  only  noticeable  in  a  very  slight  improvement  of  quality, 
if  noticeable  at  all.  If  the  transmission  is  initially  very 
poor,  as  over  a  long  high-resistance  line,  leakage  then  has 
more  effect,  of  course. 

As  regards  distortion  in  general,  there  is  far  more  of 
it  in  the  terminal  apparatus,  especially  in  transmitters,  than 
there  is  in  open-wire  lines.  In  cables,  however,  the  dis¬ 
tortion  due  to  the  line  is  more  prominent,  because  there  i' 
more  capacity  and  less  inductance  than  in  open  wires. 

The  outgoing  impedance  of  an  indefinitely  long  (  theoreti¬ 
cally  infinite)  line  is  numerically 

4  '  a-7.^ 

(2) 


(I) 


and  the  angle  is 


,  ( <^’Cd  —  “N  \ 


(3) 


When  the  leakage  is  zero  and  the  inductance  is  relatively 
large  (increased  artificially),  then 


2  \  L 

(4) 

a  =  w  •y'Z.C 

(5) 

and  the  outgoing  impedance  is 

II 

(6) 

while  the  angle  becomes 

^  =  tan  -  ,  - 

2^'L 

(7) 

which  is  all  derived  from  the  general  theory  of  distributed 
resistance,  inductance,  capacity  and  leakage.  There  is  no 
effect  such  as  the  neutralization  of  capacity  by  inductance. 

at  any  frequency.  The  angle  G  diminishes  as  ^  become' 

smaller,  but  never  becomes  zero :  and  R  includes  not  only 
the  apparent  resistance  of  the  line  wire,  but  as  well  the 
a|)parent  coil  resistance  per  mile  of  line. 
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Fig.  2  (reproduced  herewith)  does  not  appear  to  be  de¬ 
rived  from  the  expression  for  attenuation,  in  terms  of  re¬ 
sistance,  inductance  and  capacity.  As  a  matter  of  fact, 
aerial  lines  have  been  loaded  with  coils  having  0.25  henry 
each,  spaced  2  miles  apart,  or  more  than  o.i  henry  per  mile, 
and  there  is  no  observed  loss  of  efficiency  by  heavy  loading. 
Hut  the  difficulties  with  heavy  loading  are  threefold:  First, 
the  gain  becomes  relatively  less  as  the  loading  becomes 
heavier,  because  of  the  added  coil  resistance  along  with 
the  added  inductance.  In  the  next  place,  heavy  loading 
results  in  high-line  impedance  and  greater  losses  from 
leakage.  Lastly,  heavy  loading  results  in  greater  reflection 
losses  at  terminals.  And,  of  course,  it  costs  more. 

\  spacing  of  8  miles  has  been  adopted  in  American  aerial 
practice  because  it  fits  the  recpiirements  of  the  transposi¬ 
tion  sy.stem  now  employed  as  standard.  At  the  same  time, 
the  gain  in  transmission  is  substantially  as  much  as  with 
heavy  loading. 

1  he  quality  of  loaded  aerial  lines  is  no  better  than,  and 
probably  not  quite  as  good  as,  the  quality  on  non-loaded 


Curve  Showing  Inductance  Required  to  Give  Values  of  d  for 
No.  8  Circuit  (3.95  Ohms  for  Loop-Mile). 

lines.  In  the  case  of  cables,  however,  the  ([uality  under¬ 
goes  a  marked  improvement  by  loading. 

The  air-core  coil  has  been  tried,  and  was  abandoned  for 
several  reasons.  Dne  difficulty  lies  in  securing  insulation 
and  durability  under  weather  e.xposure,  without  the  use  of 
metal  housing  or  protection.  Another  is  the  fact  that  nails, 
screws  or  pieces  of  solid  metal,  anywhere  within  the  field, 
raise  the  apparent  resistance  appreciably.  Still  another  is 
the  inability  to  obtain  as  low  a  resistance  as  is  possible 
with  the  iron-core  coil,  if  properly  constructed. 

The  insulation  problem  requires  ])articular  attention,  as 
.American  experience  demonstrates.  Porcelain  insulators 
of  a  larger  pattern  have  been  em])loyed  in  place  of  the  old 
pony  glass,  with  much  improved  results.  Maintenance  re¬ 
quires  more  attention  for  the  same  reason,  and  for  the 
further  reason  that  loaded  circuits  must  be  carefully  bal¬ 
anced  in  order  not  to  produce  cross-talk  or  inductive  dis¬ 
turbances  and  noises. 

C'/jiVngo.  III.  Fr.vnk  F.  Fowle. 


Improving  Telephonic  Transmission  by  Use  of  Re¬ 
peating  Coils. 

To  the  T.ditor  of  Electrical  U'orld: 

Sir: — .After  reading  your  editorial  comment  in  the  issue 
of  July  15  on  the  valuable  paper  on  “The  Commercial 
Loading  of  Telephone  Circuits  in  the  Bell  System,”  by 
Mr.  Bancroft  Gherardi,  printed  in  full  in  the  July  Proceed¬ 
ings  of  the  .A.  I.  E.  E.,  I  am  led  to  communicate  an  appli¬ 
cation  of  the  use  of  ratio-wound  telephone  repeating  coils 
in  connection  with  telephone  circuits  having  high-capacity 
cables  as  a  part  thereof,  hoping  that  my  e.xperience  may 


prove  of  use  to  others  having  similar  conditions  to  over¬ 
come. 

The  problem  of  securing  satisfactory  transmission  be¬ 
tween  Seattle,  Wash.,  and  Port  Townsend,  Wash.,  was  a 
serious  question,  inasmuch  as  there  is  a  5-mile  length  of 
single-conductor  government-type  telegraph  cable  forming 
the  link  of  the  circuit  between  Point  Edmond  and  Apple 
Cove  Point  in  Puget  Sound.  This  type  of  cable  has  an 
electrostatic  capacity  of  0.40  microfarad  per  mile  and  a  re¬ 
sistance  of  7.45  ohms  per  mile,  the  total  capacity  being 
2  microfarads  and  the  total  resistance  37.25  ohms.  The 
wire  distance  (Xo.  10  copper)  from  the  shore  end  to 
Seattle  is  20  miles,  and  the  wire  distance  from  the  far  end 
to  Port  Townsend  is  40  miles,  2  miles  of  the  latter  being 
through  cables  similar  to  the  above,  looped  and  crossing 
Hoods  Canal.  The  later  twin  cables,  being  relatively  short 
and  of  approximately  one-half  the  effective  capacity  owing 
to  being  looped,  are  not  a  serious  influence  in  transmission. 
However,  since  it  is  necessary  to  have  repeating  coils  at 
the  shore  ends  of  the  longer  single-conductor  cable  for 
translating  to  and  from  the  loop  aerial  lines,  this  section 
of  the  circuit  introduced  disturbances  and  losses  making 
transmission  almost  non-commercial. 

Transmission  was  very  greatly  improved  in  both  strength 
and  clearness  by  introducing  specially  made  repeating  coils 
having  the  secondary  sections  in  four  balanced  sections  in¬ 
stead  of  two  and  connected  in  multiple.  One  terminal  of 
the  multiple  secondary  is  connected  to  the  cable  conductor 
and  the  other  to  the  armor  of  the  cable.  The  primary 
windings  in  series  are  connected  to  the  line  wires  in  the 
usual  way.  It  will,  therefore,  be  observed  that  the  line 
voltages  are  stepi)ed  down  to  approximately  one-fourth 
through  the  cable  and  stepped  up  again  on  leaving  it.  It 
may  be  said  that  the  same  type  of  coil  was  previously  used, 
but  connected  with  the  one-to-one  ratio. 

The  fact  that  the  difference  of  potential  determines  the 
“charging  current”  and  that  this  current  is  a  function  of 
the  idle  power  surging  due  to  the  capacity  of  the  cable  led 
the  writer  to  adopt  this  method  of  suppressing  such  losses. 

Though  there  is  one  station  between  Seattle  and  Point 
Edmond  and  four  stations  between  .Apple  Cove  Point  and 
Port  Townsend,  ringing  by  pole-changer  or  hand  generator 
is  satisfactory.  The  bells  have  a  resistance  of  1600  ohms 
and  have  2-microfarad  condensers  in  series.  The  repeat¬ 
ing  coil,  which  is  of  the  toroidal  type,  has  a  total  sec¬ 
ondary  resistance  of  30  ohms  of  Xo.  26  wire.  1200  turns. 
The  total  primary  resistance  is  35  ohms  of  Xo.  25  wire, 
1200  turns.  Thus  the  .secondary  resistance  with  windings 
multiplied  is  1.875  ohms. 

A  like  connection  to  a  single-conductor  cable  of  the 
same  tvpe  is  made  between  Point  Defiance,  near  Tacoma, 
Wash.,  and  Vashon  Island,  a  distance  of  5  miles.  In  this 
instance  a  similarly  wound  repeating  coil  of  the  same  make 
is  used.  The  latter  coil  has  a  higher  talking  efficiency, 
though  a  lower  ringing  efficiency  than  the  other,  but  high 
ringing  efficiency  in  this  case  is  not  required.  While  the 
coils  used  are  specially  made  to  be  connected  in  the  one-to- 
four  ratio,  the  standard  coils  of  this  type  made  in  two- 
section  windings  may  have  the  windings  on  the  cable  side 
connected  in  multiple,  thus  giving  a  one-to-two  ratio, 
h'ven  this  ratio  made  a  decided  improvement  in  transmis¬ 
sion.  It  is  to  be  observed  that  the  cables  to  which  this 
scheme  is  applied  have  a  relatively  low  resistance  and  a 
relatively  high  electrostatic  capacity. 

While  the  application  above  is  made  to  single  conductors 
grounded,  a  similar  improvement  may  be  expected  using 
loop  circuits.  It  should,  however,  not  be  lost  sight  of 
that  introducing  two  coils  where  they  are  not  inherently 
required  introduces  losses  of  from  L2  mile  to  miles 
standard  cable  equivalent,  and  some  coils  on  the  market 
introduce  much  more;  therefore  the  losses  introduced  by 
the  coils  may  in  cases  overbalance  the  advantages^  sought 
to  be  gained  by  their  use. 
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It  is  sometimes  possible  so  to  arrange  the  cord  circuits 
of  switchboards,  particularly  if  the  common-battery  system 
is  used,  that  the  ratio  advantages  may  be  gained  with¬ 
out  the  use  of  extra  coils  at  the  cable  terminals.  I  have  in 
mind  where  a  long  cable  connects  two  common-battery  ex¬ 
changes  and  where  it  is  necessary  to  use  repeating  coils 


in  the  switchboard  due  to  certain  methods  of  transmission 
or  in  order  to  avoid  the  noise  due  to  an  unbalanced  con¬ 
dition  such  as  might  exist  if  direct  metallic  connection  were 
made  to  lines  over  considerable  distances  or  over  territory 
subject  to  electrical  disturbances. 

Portland,  Ore.  H.  M.  Friendly. 
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Generators,  Motors  and  Transformers. 

Testing  Slip-Ring  Induction  Motors. — 11.  J.  S.  He.ktiier. 
— The  author  calls  attention  to  the  purely  transformer 
features  of  the  induction  motor  which  render  it  the  elec¬ 
trical  ecpiivalent  of  a  stationary  transformer  of  high  leak¬ 
age  impedance  and  variable  secondary  load  resistance.  He 
suggests  testing  the  machine  by  varying  the  resistance  in 
the  secondary  circuit,  while  keeping  the  rotor  stationary, 
riie  input  losses,  output  efficiency,  etc.,  can  then  be  calcu¬ 
lated  as  though  the  machine  were  a  transformer,  correc¬ 
tions  being  made  for  the  friction  loss  of  the  machine  run¬ 
ning  as  a  motor.  This  method  requires  only  electrical 
measurements  and  the  use  of  only  one  machine  without 
belts. — Lond.  Electrician,  July  21. 

The  Induction  Generator. — J.  H.  Mokeckoft. — An  an¬ 
alysis  of  the  operating  characteristics  of  the  induction 
generator,  which  is  an  induction  motor  driven  above  syn¬ 
chronous  speed.  The  analysis  is  based  essentially  on  the 
simplified  circle  diagram  of  the  induction  motor  extended 
into  the  negative  load  range.  F.xcitation  of  the  machine  by 
.static  condensance  and  operation  of  the  machine  under 
load  conditions  are  e.xplained  in  simple  terms. — Columbia 
School  of  Mines  Quarterly,  July. 

Lamps  and  Lighting. 

Loxe-l'oltage,  Metallic-Filament  Lamps  and  Their  Im¬ 
portance  for  Central  Stations. — An  article  in  which  it  is 
p<nnted  out  that  as  a  result  of  the  introduction  of  the  high- 
efficiency.  metallic-filament  lamp  the  situation  of  central 
stations  is  now  worse  than  before.  The  only  effective 
remedy  is  thought  to  be  to  get  as  consumers  the  mass  of 
people  who  do  not  use  at  present  either  gas  or  electric 
light,  but  burn  kerosene  oil.  To  let  them  have  electric  light 
very  cheaply,  the  use  of  lo-cp,  lo-watt,  20  volt  metallic- 
filament  lamps  is  recommended,  fed  from  120-volt  to  20-volt 
transformers.  The  Hegner  system  is  advocated,  in  which 
the  primary  of  the  transformer  is  shunted  by  a  condenser 
to  neutralize  the  exciting  current.  Experiments  were  made 
at  the  Central  Laboratory  of  Electricity  in  Paris  with  an 
auto-transformer  supplying  current  to  eight  20-cp  lamps. 
Without  condenser  the  power-factor  was  0.67:  with  a  con¬ 
denser  of  I  microfarad  it  was  0.835.  the  current  lagging; 
w'ith  a  condenser  of  1.37  microfarads  it  was  0.90,  the  cur¬ 
rent  leading.  The  condensers  used  for  this  purpose  are  of 
small  size,  requiring  o.i  cubic  decimeter  space  per  micro¬ 
farad.  They  are  tested  at  700  volts  and  are.  therefore, 
perfectly  safe  at  110  volts  or  220  volts.  Such  installations  are 
provided  with  prepayment  meters.  For  instance,  in  towns 
where  the  kw-hour  costs  14  cents,  there  would  be  charged 
with  the  prepayment  meter  2  cents  per  100  watt-hours,  of 
which  1.4  cents  is  the  charge  for  the  energy  and  0.6  cent 
the  charge  for  additional  e.xpenses. — L’lndustric  Elec., 
June  10. 

Shadozv  Measurements  and  Units. — Konrad  Xorden. — 
To  modify  the  formation  of  shadows  in  a  lighting  installa¬ 
tion  two  means  may  be  used:  Either  subdivide  more  or  less 
the  number  of  sources  of  direct  light  or  make  use  of 
indirect  light.  In  general,  both  methods  are  made  use  of. 
The  author  first  defines  “diffusion.”  If  the  light  comes 
from  a  single  source  of  direct  light,  the  diffusion  is  /9  =  o. 


If  the  light  is  infinitely  subdivided,  that  is,  perfectly  indi¬ 
rect  or  diffused,  the  diffusion  is  D  =  i.  In  all  other  cases 
the  diffusion  has  a  value  between  zero  and  unity.  A 
shadow  is  decreased  illumination  due  to  the  screening  off 
of  the  light  which  comes  from  one  or  more  sources  of 
light.  If  a  source  of  light  A,  producing  an  illumination  a, 
is  .screened  off,  the  “shadow  effect”  (“Beschattung”)  is  a. 
The  “shadow  intensity”  (“Schattentiefe’A  depends  not  only 
on  the  shadow  effect,  but  also  on  the  original  illumination 
(  which  existed  when  no  sources  of  light  were  screened  oft). 
The  reason  is  that  a  shadow  is  a  contrast  -perception ;  with 
a  total  original  illumination  of  1 1  lux  a  single  shadow  of 
10  lux  produces  almost  darkness,  while  with  a  total  original 
illumination  of  1000  lux  a  single  shadow  of  10  lux  is 
hardly  perceptible.  Shadow  intensity  a  is.  therefore,  de¬ 
fined  at  the  ratio  of  the  shadow  effect  a  to  the  total 
original  illumination  E;  that  is,  a  =  hence  is  always 

smaller  than,  or  equal  to.  unity.  “Shadow  brightness” 
(“Aufhellung”  des  Schattens)  is  the  ratio  of  the  illumina¬ 
tion  which  exists  in  the  shadow  to  the  total  original  illumi¬ 
nation  =  {E  —  a)  E  =  I — a.  Hence,  shadow  intensity 
=  I  —  shadow  brightness.  In  an  analogous  way.  "shadow¬ 
ness”  (“Schattigkeit” )  S  is  defined  by  the  relation 
A  =  I  —  D,  or  .shadowness  =  i  —  diffusion.  For  perfect 
diffusion,  I)=i,  the  shadowness  is  S  =  o.  For  the  case 
of  one  single  source  of  light,  D  =  o.  the  shadowness  is 
A  =  I.  The  author,  therefore,  introduced  the  following 
system  of  terms  and  units: 

Total  original  illumination  E  Shadow  effect  a 
Partial  illumination  E  —  a  .Shadow  intensity  a E  = 
Shadow  brightness  (E  —  a)  i  —  (E  —  a)^E 

E  Shadowness  X  =  i  —  D 

Diffusion  D 

The  author  then  endeavors  to  give  a  general  formula  for 
the  shadowness  in  a  single  point  (or  rather  in  an  infinites¬ 
imal  area).  The  shadowness  is  determined  by  the  number 
and  intensity  of  the  different  shadows  i.  2  .  .  n.  Every 
source  of  direct  light  produces  a  “partial  shadow”  when 
screened  off.  Indirect  light  i)roduces  no  shadow.  The 
author  shows  that  the  shadowness  S  can  be  given  by  the 
formula 

S  =  aP  +  a,P  -f  .  .  a„P 

where  “j  “3  •  •  partial  shadow  intensities, 

-4-£,  etc.  If  all  n  partial  illuminations  are  equal, 
then  the  .shadowness  S  =  (i /m)p'’.  In  this  case  the  value 
of  the  shadowness  becomes  a  minimum.  To  use  these 
formulas  it  is  necessary  to  know  the  value  of  p.  From 
physiological  considerations  the  author  concludes  that  p 
cannot  be  unity,  and  he  shows  how  it  may  be  possible  to 
decide  experimentally  whether  p  =  2  or  is  larger  than  2. 
For  the  pre.sent  p  may  be  taken  =  2  for  all  practical  pur¬ 
poses.  as  the  simplest  possible  assumption  which  docs  not 
contradict  any  of  the  other  assumptions.  A  discussion  of 
applications  of  this  theory  is  promised  for  a  later  paper. — 
Elek.  Zeit.,  June  22. 

Generation,  Transmission  and  Distribution. 

Kootenay  River  Hydroelectric  Plants. — L.  A.  Campbell. 
— .\n  illustrated  de.scription  of  the  plants  of  the  Kootenay 
Pffwer  &  Light  Company,  at  Upper  Bonnington  Falls  and 


4o6 


ELECTRICAL  W  O  R  L  D . 


\'oi,.  58,  Xo.  7. 


J-owcr  B«jnningt<)n  ]''alls.  The  plant  at  the  former  place 
has  a  rating  of  16,000  hp  and  that  at  the  latter  4000  hp 
in  turbines  driving  6i)-cycle,  three-phase  generators.  The 
company  owns  a  third  plant  at  Grand  Forks,  on  the  Kettle 
River,  the  rating  being  3900  hj).  Energy  is  transmitted  at 
20,000  volts  and  60,000  volts.  Descriptions  are  given  of 
the  various  uses  to  which  the  energy  is  put  throughout  the 
Kootenay  District. — Toronto  Elcc.  Xcii.'s,  August. 

Bo^o  River  Plant  of  Calgary  Pozecr  Company. — An  illus¬ 
trated  description  of  the  apparatus  and  55-mile,  55.000-volt 
transmission  lines  between  Horseshoe  k'nlls,  on  the  Bow 
River,  and  t'aigary,  Canada.  The  ultimate  equipment  will 
have  a  rating  of  20,000  hp.  The  initial  installation  consists 
of  two  3750-hp  turbines  driving  two  2500-kw,  three-phase, 
60-cycle,  1 2.000-volt  generators.  The  transmission  lines 
are  of  aluminum  cable,  supported  on  pin-type  insulators 
mounted  on  wooden  poles.  An  overhead  grounded  wire  is 
carried  on  each  pole. —  J'oronto  lilcc.  Xc7es,  August. 

ll'atcr-Poteers  on  the  JVinnipeg  River. — E.  A.  Graha.m. 
—  riie  discharge  of  the  Winnipeg  River  is  35,500  cu.  ft.  per 
second  as  a  mean,  the  maximum  being  55,000  and  the 
minimum  16,000.  Of  the  fourteen  falls  along  the  river 
between  its  junction  with  the  English  River  and  the  lake 
at  least  four  can  be  utilized  profitably  for  power  develop¬ 
ment,  as  follows:  Point  du  Bois,  45  ft.;  Slave  Falls.  25  ft.; 
Grand  Bonnet  b'alls,  48  ft.,  and  Silver  Falls,  45  ft.  The 
total  available  jiower  at  the  mininuun  fiow  is  estimated  at 
375.000  hp.  At  Point  du  Bois  26,000  hp  is  now  being  u.sed, 
while  arrangements  have  been  completed  for  utilizing  the 
power  at  Grand  Bonnet  Falls. — Toronto  Elcc.  Nezvs, 
August. 

Eaetory  Loads  for  Central  Stations. — Luther  L.  Perry. 
— An  article  containing  ])ractical  hints  on  methods  for 
securing  factory  mot(jr  loads  for  central  stations.  The 
average  factory  manager  is  attached  to  his  private  plant 
and  is  unwilling  to  concede  the  numerous  advantages  of 
central-station  .service.  princii)ally  because  he  is  unac- 
(piaintefl  with  them.  The  saving  to  be  secured  by  employ¬ 
ing  central-station  .service  must  be  ])roved  conclusively  to 
the  factory  manager  before  he  will  abandon  his  isolated 
])lant.  To  determine  definitely  the  relative  cost  of  isolated 
jilant  and  central-station  .service,  generalities  must  be  cast 
aside  and  the  problem  attacked  in  a  logical  and  thorough 
manner.  After  an  engineer  has  investigated  a  private 
])lant  his  findings  .should  be  presented  to  the  plant  manage¬ 
ment  in  conden.sed  form,  arranged  systematically  and  defi¬ 
nitely.  The  writer  suggests  that  such  a  report  he  ar¬ 
ranged  in  the  following  order :  Description  of  the  physical 
plant,  its  functions,  tests,  analysis  of  the  present  yearly  cost 
of  isolated-i)lant  service,  how  to  apply  central-station  serv¬ 
ice,  estimated  yearly  cost  of  central-station  service,  compari¬ 
son  of  the  cost  and  the  effectiveness  of  the  existing  and 
the  pnqxised  systems  of  motive  power.  An  abstract  is 
given  of  a  typical  report,  in  which  it  is  shown  that  the 
present  annual  cost  of  $28,347  in  a  certain  isolated  plant 
could  he  reduced  to  $23,324  with  central-station  service, 
the  saving  of  about  $5,000  being  200  per  cent  interest  on 
the  net  cash  outlay  for  changing  from  isolate*!  ])lant  to 
central-station  service. — Elec.  .four..  July. 

Traction. 

Electric  Traction  in  England. — G.  H.  J.  Hooihiwi.nkel. — 
An  abstract  of  a  paper  read  at  the  Congress  of  the  Tram¬ 
ways  and  Light  Railways  .\ssociation,  at  Edinburgh.  In 
outlining  the  reasons  why  electric  traction  in  England*  re¬ 
mains  stationary,  the  author  shows  why  railway  cnter])risc 
does  not  pay  in  England  as  it  does  on  the  Continent.  In 
(»rder  to  make  small  railway  undertakings  pay  many  altera¬ 
tions  must  be  made,  including  the  ado])tion  of  the  how 
colb  c'.or,  light  single-deck  cars  and  a  more  elastic  form  of 
track  construction. — Lond.  Electrician.  July  21. 

.Iluminum  Coils  for  Raiheay  .\fotors. — .\  note  on  the  use 
of  aluminum  in  place  of  copjH'r  for  coils  in  railway  motors. 


The  weight  varies  from  50  per  cent  to  55  per  cent  of  copper. 
In  the  cost  of  manufacture  there  is  also  a  considerable  sav¬ 
ing,  it  being  shown  that  a  copper  coil  weighing  68.2  lb.  costs 
$21.40,  and  an  aluminum  coil  weighing  33  lb.  costs  $8.  In 
the  renewal  of  the  coil  there  is  a  saving  in  favor  of 
aluminum  of  $3.60. — Supplement  to  Lond.  Electrician, 
July  21. 

Installations,  Systems  and  Appliances. 

Automatic  Friction  Clutch. — An  illustrated  description  of 
the  Broadbent  automatic  friction  clutch,  which  is  particu¬ 
larly  applicable  to  electric  motors.  The  clutch  comprises 


a  central  boss  keyed  to  the  motor  shaft  and  carrying  fric¬ 
tion  shoes  held  in  suitable  slides.  Under  the  action  of 
centrifugal  force  these  shoes  move  outward  as  the  speed 
of  the  motor  increases  and  they  gradually  engage  with  the 
internal  rim  of  the  clutch  ])ulley,  by  which  the  torf[ue  is 
transmitted  to  whatever  machinery  is  being  driven.  The 
acceleration  of  the  outer  portion  of  the  clutch  is  quite 
gradual,  and  when  driving  at  full  speed  there  is  no  slip. 
'I'he  clutch  can.  however,  be  designed  to  slip  under  over¬ 
load.  and  in  this  capacity  checks  undue  strain  upon  the 
motor  and  shafting.  The  clutch  acts  as  a  flexible  coupling, 
in  that  it  prevents  shocks  or  load  variations  from  being 
transmitted  to  the  motor.  The  renewable  portions  of  the 
clutch  are  comparatively  inexpensive  and  can  be  replaced 
in  a  few  moments.  They  have  a  long  life  under  the  most 
severe  working  conditions.  'I'he  form  of  clutch  illustrated 
in  Fig.  I.  in  which  springs  are  used,  is  made  so  that  the 
engagement  of  the  motor  with  the  outer  portion  of  the 
clutch  takes  place  only  at  a  certain  predetermined  speed. — 
Sup.  to  Lond.  Electrician,  July  21. 

Steam-Turbine  Problems. — After  referring  to  the  prob¬ 
lems  involved  in  the  design  of  steam  turbines  for  driving 
low-speed  or  moderate-s|)eed  machinery,  a  description  is 
given  of  the  latest  type  of  De  Laval  turbine  and  reducing 
gear.  'I'he  article  is  well  illustrated. — Lond.  Electrician, 
July  21. 

Electric  Drills. — .\n  illustrated  description  of  various 
types  of  electric  drills,  their  construction  and  uses. — 
L’ Industrie  Elcc.,  June  10. 

Wires,  Wiring  and  Conduits. 

Cable  Jointing. — W.vi.ter  E.  Rooers. — An  article  giving 
directions  in  detail  for  making  joints  in  lead-covered  cables. 
'I'he  author  gives  much  attention  to  the  making  of  a 
“plumber’s  wiped  joint”  in  the  lead  covering.  In  Fig.  2  is 
shown  a  .s])ecial  clip  for  bonding  the  sheath  on  a  wire- 
armored  cable  which  is  said  to  have  i)roved  verv  satisfactorv 
in  ])ractice.  'I'he  flanged  cones  A.  A  are  of  cast  iron,  s])lit 
in  a  horizontal  plane,  the  two  halves  of  the  cones  forming 
a  butt  joint  similar  to  the  butt  of  the  brasses  in  a  high-.speed 
engine  cross-head.  The  provision  of.  or  rather  the  use  of. 
a  butt  joint  insures  that  as  the  outer  flanges  R,  B  are  pulled 
up  the  cones  A.  A  do  not  pinch  the  lead  cable  sleeve  or 
sheath.  The  upper  part  of  the  figure  shows  opposite  bond- 
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ing  clip  cones  connected  by  means  of  a  wrought-ircn  side 
rod ;  whereas  the  lower  half  of  the  figure  shows  the  flanges 
held  together  by  bolts,  the  whole  being  electrically  con¬ 
nected  bv  a  copper  bond,  either  flexible  or  solid.  Flanges 
A,  A  should  be  notched  or  toothed  to  receive  the  side  rods, 


B  A  A  B 


Fig.  2 — Special  Bonding  for  Wire- Armored  Cable. 


while  flanges  H,  B  must  have  drilled  holes,  and  these  same 
flanges  should  be  slipped  over  the  cable  before  the  joint  is 
made.  For  B  B  flanges  use  can  be  made  of  ordinary  gas 
flanges,  the  thread  being  removed  in  a  lathe  and  a  cone 
formed  where  the  thread  has  been  obliterated.  The  whole 
of  the  bonding  fittings  should  finally  be  thickly  coated  with 
hot  compound.  The  author  claims  that  this  method  of 
bonding  is  superior  to  and  more  lasting  than  any  form  of 
saddle  clip  arrangement. — Lond.  Elcc.  Rcvieiv,  July  21. 

Electrochemistry  and  Batteries. 

Magnetic  Separators. — .\n  abstract  of  a  paper  by  L.  B. 
Woodworth,  read  before  the  South  African  Institute  of 
Electrical  Engineers,  dealing  particularly  with  magnetic 
separators  suitable  for  application  in  the  concentration  of 
tin  ores.  Among  the  types  of  separators  described  is  the 


Fig.  3 — Improved  Separator. 


W'etherill-Rowland  apparatus,  which  is  provided  with  cross 
belts  traveling  at  right  angles  to  the  main  conveyor  belt, 
ui)on  which  the  ore  is  fed  from  the  hopper.  The  magnetic 
particles  are  held  to  the  underside  of  the  cross  belts  by  the 
magnetic  field.  One  disadvantage  in  operation  of  a  sep¬ 
arator  of  the  cross-belt  type  is  that  the  particles  change 
their  direction  of  motion  when  entering  a  separating  zone. 
The  particles  travel  at  a  certain  speed  and  direction  when 
on  the  conveyor  belt,  and  the  instant  they  come  under  the 
influence  of  the  upper  magnetic  pole  they  are  drawn  against 
the  under  side  of  the  cross  belt  and  travel  at  increased  sjieed 
and  in  a  direction  at  right  angles  to  their  former  direction. 
In  the  separation  of  tin  ore  the  tin  particles  have  a  tendency 
to  move  over  on  the  conveyor  belt  to  the  side  where  the 
throw-off  horns  are,  and  in  many  cases  it  will  be  found  that 
tin  is  carried  over.  I'o  meet  this  objection  the  author  pro¬ 
poses  the  flesign  shown  in  Fig.  3.  where  during  separation 
the  magnetic  particles  are  drawn  up  against  the  under  side 
of  the  take-off  belt  of  the  upper-pole  pieces,  and  without 
change  in  direction  of  motion  are  drawn  up  from  the  throw- 
off  shoe  until  carried  out  of  the  influence  of  the  magnetic 
field.  Further  separation  can  be  effected  on  the  spray-pole 
system  in  the  ca.se  of  .some  classes  of  ores. — Lond.  Elec. 
Eng'ing,  July  20. 

Copper  Smelting  in  Michigan. — Henry  I).  Con.\mt. — 
.An  illustrated  article  on  the  copper-smelting  industry  in  the 
Lake  Superior  district  of  Michigan.  In  the  four  smelting 
plants  of  the  district  practically  the  same  means  of  smelting 
are  used  to-day  as  employed  by  the  Welsh  refiners  fifty 
years  ago.  but  the  operation  of  refining  has  been  reduced 
from  an  empirical  proceeding  almost  to  an  exact  science 
controlled  by  laboratory  tests.  Descriptions  are  given  of 


the  methods  employed  at  the  pre.sent  smelters,  which  differ 
radically  in  certain  particulars. — Columbia  School  of  Mines 
Quarterly,  July. 

Magnetic  Separation  of  Ores. — Lucius  L.  Witticti. — 
Electromagnets  of  various  sizes  are  employed  successfully 
in  separating  iron  from  zinc  ores  in  the  Mis.souri-Kansas- 
Oklahoma  district,  and  in  the  zinc  districts  of  Wisconsin 
and  Illinois.  The  present  article  gives  a  description  of  the 
processes  used  in  mills  at  Joplin.  Mo.,  and  Cialena.  Ill. — 
Mines  and  Minerals,  August. 

Electricity  in  Copper  Smelter. — Leroy  .A.  P.\i..mer. — In 
the  Tooele  smelter  of  the  International  Smelting  Ik  Refining 
Company,  34  miles  west  of  Salt  Lake  City,  Etah.  ex¬ 
tensive  use  is  made  of  electric  motors  for  driving  the 
machinery.  The  motors  are  of  both  the  direct-current  and 
alternating-current  types.  The  generating  station  contains 
two  250-kw.  550-volt  direct-current  generators  and  two 
750-kw,  2200-volt,  three-phase  alternators.  The  author  de¬ 
scribes  the  method  of  sampling  and  handling  ore  by  con¬ 
veyors  and  the  process  of  roasting  and  converting. — Mines 
and  Minerals.  .August. 

Electrophysics  and  Magnetism. 

Electric  Vacuum  I’alz'cs. — Oliver  Loi)<;e. — .An  account  of 
an  experimental  investigation  of  the  electric  vacuum  “valve,” 
which  permits  the  passage  of  electricity  in  one  direction 
only,  or  at  least  very  much  more  readily  in  one  direction 
than  the  opposite.  The  e.xperiments  described  were  per¬ 
formed  with  an  unsymmetrical  tube  provided  with  a  sup¬ 
plemental  path,  in  which  a  tap  was  inserted.  Each  end  was 
made  successively  positive  and  negative,  the  tap  being 
first  open  and  then  clo.sed.  Observations  were  made  of  the 
cathode  rays  produced  and  of  the  local  heating  within  the 
tube.  The  author  stated  that  the  fact  that  conveyors  of 
electricity  have  to  change  in  sign  when  current  passes  from 
a  metal  to  a  gas  or  from  a  gas  to  a  metal,  which  exchange 
can  be  effected  only  by  a  neutralization  or  combination  of 
the  opposite  charges  at  the  bounding  surface,  suffices  to 
account  for  some  of  the  heat  which  is  there  developed. — 
Phil.  Mag.,  July. 

Properties  of  Selenium. — (i.  L.  .Aude.vrrooke. — .An  ac¬ 
count  of  a  number  of  researches  on  the  physical  properties, 
more  particularly  its  specific  resistance  and  specific  induc¬ 
tive  capacity. — I.ond.  Electrician.  July  21. 

Units,  Measurements  and  Instruments. 

High-Tension  Electrostatic  Wattmeters. — Er.nest  Wii.- 
soN. — .An  abstract  of  a  (British)  Physical  Society  paper 
giving  details  of  the  electrostatic  wattmeter  outlinefl  on 


Fig.  4 — Tension  Wattmeter. 


page  1573  of  our  issue  for  June  15,  1911.  .A  high-tension 
wattmeter,  the  moving  sy.stem  of  which  is  subjected  to 
the  full  voltage  of  the  supply  system,  is  shown  diagram- 
matically  in  Fig.  4.  The  (juadrants  are  connected  to  a 
small  air-cored  generator  G,  which  rotates  in  a  magnetic 
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field  produced  by  and  proportional  to  the  current  A  in  the 
work  circuit.  This  generator  is  driven  at  known  speed  by 
a  small  motor,  which  can  be  either  direct  current  or  alter¬ 
nating  current.  It  was  found  that  when  the  emf  V  impressed 
ui)on  the  moving  system  is  of  the  order  of  20,000  volts  or 
more  the  quadrants  require  a  considerable  voltage  in  order 
that  accuracy  and  stability  may  be  secured.  In  addition, 
the  brushes  of  the  generator  have  to  be  carefully  adjusted 
so  as  to  eliminate  transformer  action.  The  following  are  a 
few  particulars  of  one  form  of  generator  which  has  yielded 
good  results :  The  armature  is  of  the  two-pole  type  and  is 
wound  with  100  sections,  each  having  fifty  turns  and  an 
area  for  magnetic  flux  of  130  sq.  cm.  The  commutator 
has  too  parts.  The  field  coil  is  built  up  of  copper  strip 
2  in  deep  by  1/32  in.  thick,  and  has  four  sections  connected 
to  blocks  in  such  wise  that  they  can  be  used  in  parallel  or 
series  or  parallel-series  groupings.  The  number  of  turns 
per  section  is  ten.  The  speed  of  rotation  is  3600  r.p.m., 
and  is  registered  by  a  Hartmann  &  Braun  speed  counter, 
capable  of  detecting  a  variation  in  speed  of  0.3  per  cent. 
The  curve  of  voltage  between  the  generator  brushes  was 
determined  for  various  positions  of  a  rotating  contact- 
maker  fixed  to  the  shaft  of  the  alternator  and  compared 
with  the  curve  of  current  in  the  field  coil.  The  agreement 
was  as  close  as  could  be  demonstrated  by  the  method  of  test 
The  electrometer  in  its  first  form  resembled  Kelvin’s  quad¬ 
rant  electrometer.  The  suspension  was  made  of  phosphor- 
bronze  strip,  and  the  vanes,  two  in  number,  were  each  10^ 
in.  long  by  about  4  in.  broad  at  their  widest  part.  In  a 
later  form  of  the  instrument  the  quadrant  pairs  are  the 
moving  system  and  are  suspended  by  phosphor-bronze  strip 
between  two  fixed  sectors,  which  are  heavily  insulated  and 
capable  of  withstanding  several-fold  the  normal  voltage  of 
the  instrument.  The  suspended  quadrants  are  qpl  in.  in 
diameter  and  are  1%  in.  from  the  fixed  sectors,  the  instru¬ 
ment  being  designed  for  15,000  volts.  The  instrument  obeys 
the  straight-line  law.  is  accurate  on  low  power-factor  and 
has  a  sensihility  such  that  on  a  scale  50  in.  distant  from 


RELATIONS  BETWEEN  ELECTRICAL  SALESMEN 
AND  BUYERS. 

At  the  meeting  of  the  Electric  Club  of  Chicago  on  July 
26  Mr.  James  H.  Delany  reported  the  answers  he  had  re¬ 
ceived  to  questions  he  had  put  to  a  number  of  purchasing 
agents  in  relation  to  the  characteristics  of  electrical  sales¬ 
men.  I'he.se  purchasing  agents  represent  railroad,  steel  and 
general  manufacturing  companies,  and  several  of  them 
gave  their  opinions  of  electrical  salesmen  freely,  on  the 
promise  that  their  names  should  not  be  made  public.  In 
general  the  purchasing  agents  seemed  to  think,  according 
to  Mr.  Delany,  that  electrical  salesmen  are  rather  superior 
to  other  salesmen  calling  on  the  same  buyers  and  exhibit 
more  technical  knowledge. 

In  the  discussion  Mr.  Hugh  A.  Brown  remarked  that  the 
bigger  the  manufacturing  organization  the  more  it  tends 
toward  standard  apparatus  and  the  harder  it  is  to  get  spe¬ 
cial  types  of  apparatus.  Messrs.  \V.  R.  Bonham  and  Al¬ 
bert  Scheible  discussed  the  relations  of  electrical  manufac¬ 
turers,  electrical  salesmen  and  purchasing  agents  of  buyers 
in  placing  orders  for  special  apparatus.  This  subject 
aroused  some  attention.  Mr.  Bonham  said  that  often  the 
salesman  has  more  authority  in  selling  than  the  purchas¬ 
ing  agent  who  criticises  him  has  in  buying.  Mr.  Scheible 
remarked  that  on  special  work  the  manufacturer  will  want 
the  salesman  to  consult  him  and  not  commit  him  to  some 


the  mirror  the  kilowatts  per  millimeter  deflection  are  1.82 
when  the  generator  field  coils  are  four  in  series. — I.ond. 
Electrician,  July  7. 

Telegraphy,  Telephony  and  Signals. 

Train  Dispatching  on  the  Northern  Electric  Railroad. — 
L.  H.  B.XLnwix. — .Along  the  third-rail  electric  railway  oper¬ 
ating  between  Sacramento,  A  hico  and  Oroville,  Cal.,  three 
distinct  ways  of  communication  have  been  provided :  A 
dispatcher’s  circuit  for  dispatching  trains,  a  straight  mag¬ 
neto  telephone  circuit  for  commercial  work,  and  a  Morse 
telegraph  circuit  for  emergency  work.  The  telegraph  in¬ 
struments  are  looped  from  one  side  of  the  commercial  cir¬ 
cuit,  condensers  being  used  to  prevent  interference  with 
the  telephone  voice  currents  of  the  calling  currents.  The 
interconnections  of  the  various  instruments  are  explained 
by  means  of  a  wiring  diagram  and  a  brief  description. — 
Jour.  Elec.  Pozecr  and  Gas,  July  22. 


Book  Review. 


Essais  des  Machines  a  Courants  Alternatifs.  By  G. 

Ferroux.  Paris:  L.  Geisler.  184  pages,  131  illus. 

Price.  2.50  francs. 

An  excellent  textbook  on  the  factory  testing  of  alter¬ 
nating-current  machines  from  the  engineering  point  of 
view.  The  work  is  divided  into  nine  chapters,  entitled  as 
follows:  Special  apparatus  for  measuring  alternating  cur¬ 
rents;  magnetic  tests  of  an  alternator;  tests  of  alter¬ 
nators;  efficiencies  of  alternators;  tests  of  transformers; 
measurement  of  the  efficiency  of  a  transformer ;  tests  of 
synchronous  motors;  tests  of  asynchronous  motors;  tests 
of  converters  and  commutator  motors.  The  description  is 
clear  and  the  treatment  largely  geometric  and  vectorial. 
The  book  will  be  useful  to  engineers  constructing  alter¬ 
nating-current  machines  and  interested  in  French  practice. 


new  thing  without  his  knowledge.  Mr.  F.  J.  Postel  said 
that  when  special  machinery  is  ordered  the  salesman  can 
help  the  purchasing  agent  or  engineer  by  making  sugges¬ 
tions.  Often  where  a  change  from  the  standard  line  is  de¬ 
sired  a  considerable  variation  is  permissible,  and  salesmen 
should  make  intelligent  suggestions  in  relation  to  dimen¬ 
sions  and  speeds  of,  say,  an  electric  motor,  which  may  be 
nearly  the  same  as  those  specified  and  which  may  answer. 
The  engineer  will  always  welcome  a  salesman  who  can  tell 
him  something  he  does  not  know  about  electrical  machinery 
by  describing  intelligently  the  apparatus  offered. 

Air.  Delany  told  of  an  electrical  manufacturer  who  said 
that  if  the  “bucolic  consulting  engineer"  could  be  abolished 
the  customer  could  get  his  apparatus  25  per  cent  less  and 
make  100  per  cent  more  profit.  This  unnamed  man  whom 
Mr.  Delany  quoted  said  that  many  consulting  engineers 
make  trivial  objections  to  standard  apparatus  in  order  to 
impress  their  clients.  Mr.  S.  F.  Joor,  a  consulting  engineer, 
defended  the  engineer.  He  said  that  the  trouble  with  the 
salesman  is  that  he  does  not  keep  his  information  where 
he  can  use  it.  The  engineer  will  almost  always  use  stand¬ 
ard  machinery  and  appliances  if  he  can  do  so.  Mr.  Postel, 
who  is  also  an  engineer,  pointed  out  the  lack  of  standardi¬ 
zation  in  the  matter  of  speeds  and  dimensions  of  electrical 
and  steam  machinery.  Engineers  obviously  are  placed  at 
a  disadvantage  in  relation  to  specifying  standard  apparatus 
when  there  are  so  many  standards,  each  with  vociferous 
advocates. 


New  Apparatus  and  Appliances 
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RESISTANCE  THERMOMETER. 


In  temperature  tests  of  electrical  machinery  a  mercury 
thermometer  is  at  a  disadvantage  owing  to  its  shape,  which 
confines  its  indications  to  surface  temperatures.  \Vhile  ma¬ 
chines  have  been  rated  on  an  assumption  that  at  the  cen¬ 
ter  the  temperature  is  a  given  numher  of  degrees  higher 
than  at  the  surface,  this  is  at  best  unsatisfactory,  since  the 
difference  in  temperature  between  the  surface  and  the  cen¬ 
ter  varies  with  room  temperature,  the  condition  of  the 
machine,  its  freedom  from  dust,  etc.  If  the  true  tempera¬ 
ture  of  the  center  of  the  machine,  or  of  the  point  where 
the  temperature  is  highest,  could  be  measured  with  accu¬ 
racy  there  would  be  no  guesswork  in  fixing  the  rating,  and 
in  .some  cases  it  would  be  found  that  a  machine  could  be 
operated  with  larger  output  than  that  indicated  by  the  ap¬ 
proximate  method. 

In  order  to  measure  the  temperature  at  the  point  desired 
copper  coils  with  exterior  leads  have  been  built  into  the 
center  of  the  machine ;  then  by  measuring  the  resistance 
of  the  coil  the  temperature  within  the  machine  can  be  cal¬ 
culated.  While  such  coils  when  properly  built  are  capable 


Resistance  Thermometer. 


of  a  high  degree  of  accuracy  the  method  is  open  to  the 
objection  that  the  readings  are  not  in  terms  of  temperature, 
but  of  resistance.  Moreover,  the  arrangement  is  usually 
such  as  to  retjuire  the  services  of  the  testing  department, 
while  the  information  is  needed  at  frecpient  and  irregular 
intervals  by  the  operating  department. 

To  meet  the  situation  above  outlined  the  Leeds  &  Xorth- 
rup  Company,  of  Philadelphia,  has  devised  a  resistance 
thermometer  which  by  its  shape  and  its  freedom  from  ex¬ 
ternal  electrical  effects  is  especially  adapted  to  the  meas¬ 
urement  of  temperature  of  electrical  machinery.  As 
shown  in  the  accompanying  cut,  the  resistance  thermometer 
consists  of  two  parts,  the  indicator  and  a  resistance  wind¬ 
ing  called  the  ‘‘bulb.”  The  indicator  employed  resembles  an 
ordinary  switchboard  ammeter  except  that  the  scale  is  in 
temperature  units.  The  particular  novelty  in  the  design 
lies  in  the  ‘‘bulb,”  which  for  this  service  is  only  1/25  in. 
in  thickness  and  so  flexible  that  it  may  be  rolled  like  a  rib¬ 
bon,  and  is  so  protected  that  persistent  scratching  with  a 
knife  edge  is  required  to  injure  it.  The  winding  of  the 
“bulb”  is  non-inductive  and,  as  there  is  no  metal  present  in 
such  a  form  as  to  be  heated  by  eddy  currents,  the  arrange¬ 
ment  is  unaffected  by  alternating-current  fields. 

All  “bulbs”  being  electrically  adjusted  to  a  standard, 
they  are  interchangeable  and  any  number  may  be  used  with 
one  indicator  through  a  selective  switch.  The  length  of  the 
leads  is  without  effect  upon  the  readings,  and  hence  the 
reading  device— or,  as  it  is  called,  the  indicator — may  be  at 
any  distance  from  the  ‘‘bulbs.”  In  actual  work  a  number  of 
thin  “bulbs”  are  inserted  into  the  stator  parts  of  a  machine, 
each  connected  by  three-wire  leads  to  a  selective  switch 
located  at  the  indicator.  .Ml  are  read  at  intervals  and  that 


one  which  shows  the  highest  temperature  is  left  perma¬ 
nently  in  circuit. 

The  temperature  indicator  resembles  in  appearance  and 
in  mechanical  details  the  conventional  small-pattern  switch¬ 
board  voltmeter.  Though  the  scale  does  not  indicate  the 
fact,  the  instrument  has,  in  reality,  a  central  zero  adjust¬ 
ment.  That  is,  when  the  current  is  turned  off  the  pointer 
stands  opposite  the  center  of  the  scale.  The  instrument  re¬ 
quires  an  external  source  of  electric  power,  which  may  be 
of  any  voltage  between  12  volts  and  250  volts,  although 
voltages  much  over  110  are  not  recommended. 

The  connections  are  those  of  a  differential  millivoltmeter 
or  a  milliammeter.  Hence  when  the  system  is  balanced 
there  is  no  deflection,  regardless  of  the  magnitude  of  the 
current  flowing;  the  accuracy  is  thus  in  principle  indepen¬ 
dent  of  the  voltage  of  the  source  and  practically  this  holds 
between  wide  limits.  Thus  on  the  range  to  deg.  C.  to  90 
deg.  C.  a  fluctuation  of  2  per  cent  in  the  voltage  of  the 
.source  would  introduce  no  error  whatever  at  50  deg.  C. ; 
at  30  deg.  and  70  deg.  the  error  would  be  0.5  per  cent,  and  i 
per  cent  at  10  deg.  and  90  deg.  For  all  ordinary  conditions 
in  central  stations  this  error  may  be  regarded  as  negligible. 

The  wiring  is  similar  to  that  required  in  an  Edison  three- 
wire  lighting  system,  all  three  wires  being  well  insulated 
against  the  ground.  The  size  of  the  wire  is  without  effect, 
the  only  requirement  being  that  all  three  leads  shall  be  of 
the  same  length  and  material. 


GASOLINE-ELECTRIC  CAR  FOR  SAN  FRANCISCO 
RAILROAD 

The  gasoline-electric  motor  car,  with  its  reliability,  low 
operating  co.st  and  flexibility  of  control,  combined  with  lux¬ 
urious  accommodation  and  freedom  from  cinders,  smoke 
and  coal  gas,  has  proved  well  suited  for  railroad  service. 
The  St.  Louis  &  San  Francisco  Railroad  Company  has 
recently  put  six  of  these  cars  in  service. 

The  cars  are  70  ft.  long  and  10  ft.  in  width  over  the  sills, 
with  turtle-back  construction  of  roof,  pointed  front  end 
and  observation  rear  platform.  The  cars  are  designed  with 
special  reference  to  light  construction  with  adequate 
strength.  The  interior  arrangement  is  designed  to  meet 
the  Southern  traffic  conditions,  providing  separate  accom¬ 
modations  and  entrances  for  white  and  colored  passengers. 
Ventilation  is  accomplished  through  large  suction  venti¬ 
lators  located  on  the  center  of  the  roof,  the  openings  pro¬ 
tected  by  ceiling  register  plates.  The  entire  car,  including 
platforms  and  vestibules,  is  lighted  by  electricity.  The  par¬ 
tition  between  the  baggage-room  and  negro  compartment 
is  movable  and  may  be  arranged  to  give  the  baggage  com¬ 
partment  a  length  of  8  ft.  or  10.5  ft.  to  suit  traffic  require¬ 
ments.  The  car  is  heated  by  hot  water  circulating  in  four 
lines  of  pipe  on  each  side  of  the  car.  Only  one  end  of  the 
car  is  equipped  with  a  pilot,  inasmuch  as  the  car  is  designed 
primarily  for  single-end  operation.  Equipped  and  ready 
for  operation,  the  car  will  weigh  in  the  neighborhood  of 
forty-eight  tons. 

The  generating  equipment  is  located  in  the  cab  at  the 
front  end  of  the  car  and  consists  of  a  main  gas-engine  gen¬ 
erating  set  consisting  of  an  eight-cylinder  gasoline  engine 
with  direct-connected  generator.  There  are  also  an  auxili¬ 
ary  gas-engine  generating  set  with  integral  air  pump  and 
lighting  generator;  equipment  for  motor  control;  air  and 
hand-brake  .systems ;  pneumatic  bell  ringer,  sander,  warn¬ 
ing  and  signal  whistles  and  a  coal-fired  hot-water  heater. 
One  motor  is  mounted  upon  each  axle  of  the  front  truck. 

The  main  gas  engine  is  of  the  four-stroke  cycle 
type.  The  generator  magnet  frame  is  bolted  to  the  frame 
of  the  gas  engine,  which  rests  upon  the  floor  of  the  car 
with  cushion  .support.  The  speed  of  the  engine  is  adjusted 
by  a  throttle,  the  normal  speed  being  550  r.p.m.  The  cylin¬ 
ders  are  8  in.  in  diameter  with  lo-in.  stroke. 
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The  main  generator  of  the  commutating  pole  type  de¬ 
signed  specially  for  heavy  traffic  work.  The  entire  ma¬ 
chine  is  inclosed  within  a  three-arm  bracket  which  sup¬ 
ports  the  outer  bearing  of  the  generator  armature. 

The  motors  are  of  the  box  frame,  commutating-pole,  oil- 
lubricated  type,  known  as  standard  GE-205,  600-volt,  100- 


from  the  main  generator  through  a  controller  of  a  type 
similar  in  appearance  to  those  used  in  trolley-car  practice. 
Concentric  with  the  electrical  controller  handle,  but  above 
it,  is  an  air-starting  throttle  handle.  This  handle  is  so 
arranged  that  by  pressing  a  lever  air  for  starting  the  engine 
may  be  admitted  to  the  engine  distributing  valve  through 


Fig.  1 — Gasoline- Electric  Motor  Car. 


hp  railway  motors.  Energy  to  the  motors  is  supplied 
through  cables  in  conduit  from4he  generator. 

The  auxiliary  gas-engine  set  consists  of  a  three-cylinder, 
four-stroke  cycle,  vertical-type  gas  engine,  the  center  cylin¬ 
der  being  used  as  an  air  coinpressor.  The  lighting  gen¬ 
erator  is  directly  connected  to  the  gas  engine  with  armature 
of  the  overhung  type.  The  air  ])ump  on  this  engine  is 
capable  of  delivering  45  cu.  ft.  of  free  air  per  minute  and 
will  charge  the  tanks  to  a  pressure  of  go  lb.  in  about  ten 
minutes.  This  pump  is  used  to  supply  air  for  starting  the 
main  engine  after  it  has  been  idle  if  pressure  in  the  main 
reservoirs  has  gl5fte  down.  The  auxiliary  gas  engine  is 
started  by  hand. 

'Phe  operator's  seat  is  at  the  right-hand  side  of  the  cab 


Flg.  2 — Main  Gasoline- Engine  Generating  Set. 


an  air  valve  mounted  upon  the  car  plate  of  the  controller, 
at  the  same  time  opening  the  throttle.  Provisions  are 
made,  however,  so  that  the  throttle  may  be  open  only  to  a 
set  di.stance  and  hence  racing  of  the  engine  is  avoided. 
The  engine  having  been  started,  the  lever  may  thereby  be 
released,  cutting  off  the  air  pressure,  and  the  throttle 
opened  wider.  It  is  not  possible  to  admit  air  again  to  the 
engine  without  returning  to  the  initial  point,  thus  closing 
the  throttle. 

Energy  for  lighting  the  car  is  supplied  from  the  gen¬ 
erator  driven  by  the  auxiliary  gas  engine.  Each  lamp  is 
fitted  with  an  attractive  shade.  The  electric  lamps  in  the 
cab  are  protected  by  glass  globes  inclosed  within  steel 
cages.  Condulets  for  attachment  plugs  are  also  provided, 
one  on  either  side  of  the  cab.  The  head  lamp  is  equipped 
with  a  50-cp  unit  and  there  is  also  provided  a  gage  lamp 


Fig.  3 — Auxiliary  Gasoline- Engine  Generating  Set. 


beside  a  sliding  window.  All  the  control,  air-brake  and  which  is  controlled  by  a  switch  convenient  to  the  operator, 

signal  apparatus  is  conveniently  located  at  this  point  and  The  gage  lamp  and  head  lamp  are  on  a  separate  circuit 

so  arranged  that  the  car  and  engine  may  be  controlled  with-  from  the  cab  lamps.  Switches  and  fuses  for  the  lighting 

out  the  operator  leaving  his  seat.  ’  circuits  are  mounted  in  a  cabinet  which  is  fastened  on  the 

One  of  the  distinguishing  features  of  these  cars  is  the  wall, 
flexibility  of  control.  Energ>'  is  delivered  to  the  motors  The  car  is  heated  by  hot  water  supplied  either  from  the 


Fig.  1 — Triplex  Pumps  in  the  Security  Mutual  Life  Insurance 
Building,  Binghamton,  Driven  by  a  40-hp  Motor. 

from  actual  installations  showing  comparative  cRiciencics 
are.  therefore,  always  interesting  to  the  man  concerned 
with  the  installation  or  operation  of  power  plants.  In 
every  power  plant  the  water-supply  system  is  one  of  the 
items  that  have  to  he  considered.  Its  importance  varies 
widely,  of  course,  with  the  type  of  plant,  the  .service  re¬ 


Plg.  2 — View  Showing  Triplex  Pump  In  the  Foreground  and  the 
Steam-Pump  Equipment  It  Replaces  in  the  Background. 

pumps  is  that  the  motors  are  controlled  automatically ; 
they  start  or  stop  themselves  as  soon  as  the  water  pres¬ 
sure  drops  or  rises  to  a  certain  point.  In  this  w'ay  a  uni¬ 
form  pressure  is  maintained  and  practically  no  attention 
need  be  given  the  pumps,  which  were  supplied  by  the 
Goulds  Manufacturing  Company,  Seneca  Falls,  X.  Y, 


gas-engine  jackets  or  from  a  coal-fired  Baker  hot-water 
heater  located  in  the  corner  of  the  cab,  which  is  fired  from 
the  baggage-room.  Provision  is  made  so  that  hot  water 
from  the  coal  heater  may  be  circulated  through  the  engine 
jackets  and  radiators  to  prevent  freezing  on  cold  nights  or 
during  layovers. 

The  gasoline  storage  tank  is  located  beneath  the  baggage 
room.  Gasoline  is  supplied  to  the  tank  through  a  filler 
on  the  outside  of  the  car  with  suitable  strainers  and  filters. 
There  is  in  addition  a  vent  pipe  to  the  roof. 

There  are  three  air  reservoirs  located  under  the  car  and 
so  arranged  that  the  air  taken  from  these  reservoirs  for 
starting  the  engine  does  not  drain  the  brake  reservoirs. 
There  is  also  a  reservoir  for  the  signal  and  warning 
whistles. 

The  trucks  are  of  the  swing  bol.ster  type,  the  frames 
being  of  boiler-plate  steel  with  pedestal  shoes  of  cast  iron. 
The  bolster  springs  are  triple  elliptic  and  the  equalizer 
springs  triple  coil.  The  wheels  are  36  in.  in  diameter. 
Each  truck  has  a  wheel  base  of  7  ft.,  the  total  wheel  base 
of  the  car  being  58.5  ft.  The  car  represents  the  latest 
designs  of  the  General  Electric  Company. 


THE  ELECTRICALLY  DRIVEN  POWER  PUMP 
.  VERSUS  THE  DIRECT-ACTING  STEAM  PUMP. 

In  selecting  equipment  for  the  modern  power  plant,  effi¬ 
ciency  is  the  one  consideration  that  should  never  be  lost 
sight  of.  Before  deciding  upon  the  type,  class  or  ar¬ 
rangement  of  equipment  the  builder  should  know  first  of 
all  which  will  show  the  greatest  operating  economy.  Data 


quired  of  the  water-supply  system,  etc.  In  the  average 
plant,  however,  it  will  be  found  that  this  item  is  one 
worthy  of  very  careful  consideration.  The  efficiency  ot 
the  motor-driven  power-pump  e(|uipment  is  generally 
recognized  as  being  considerably  better  than  that  of  the 
steam  pump  under  ordinary  conditions.  .\s  giving  a  direct 
and  definite  comparison  between  the  two  the  installation 
consisting  of  both  types  of  pumps  in  the  Security  Mutual 
Life  Insurance  Building,  Binghamton.  X.  Y..  is  interesting. 
In  this  plant  the  pumps  referred  to  are  for  operating  the 
hydraulic  elevators.  The  equipment  consists  of  two  (ioulds 
8-in.  X  lo-in.  triplex  pumps,  each  belt-driven  by  a  40-hp 
motor.  The  pumps  operate  against  a  pressure  of  170  lb. 
per  square  inch.  In  addition  there  is  a  tandem  duplex 
steam  elevator  pump,  which  is  no  longer  used  regularly, 
but  held  in  reserve  as  a  result  of  the  large  .saving  claimed 
to  be  shown  by  using  the  electrically  driven  pumps.  When 
the  comparative  tests  were  made  data  were  taken  from  a 
two  days’  run  with  the  steam  pump  and  then  identical  data 
were  taken  from  a  two  days’  run  with  the  electrically 
driven  pumps.  In  the  two  days  the  electrically  driven 
pumps  showed  a  .saving  over  the  steam  pump  of  4581  lb. 
of  coal.  The  average  number  of  trips  per  day  made  by 
the  elevators  for  the  two  days  when  the  steam  pumps  and 
the  electrical  pumps  were  operating  was  very  nearly  the 
.same,  being  882  with  the  farmer  and  850  with  the  latter. 
Aside  from  the  coal  saving  the  maintenance  expense  is 
said  to  have  shown  a  large  balance  in  favor  of  the  elec¬ 
trically  driven  pumps.  It  is  also  interesting  to  note  that 
in  this  plant  the  steam-pump  cylinders  are  carefully  jack¬ 
eted  and  the  pumps  operated  under  the  most  favorable  con¬ 
ditions. 

in  i\i  *jl*»*'t  t*  1  1 1  »■  <lri\’AAn 


BATTERY-CHARGING  PANELS  FOR  SMALL 
GASOLINE-ENGINE  SETS. 


to  extreme  overloads.  Another  characteristic  of  impor¬ 
tance  is  the  large  dust-proof  bearings  and  the  efficiency  of 
the  oiling  system.  Large  oil  rings  keep  the  bearing  sur¬ 
faces  well  lubricated  whenever  the  motor  is  in  operation, 
but  the  oil  cannot  leak  or  be  thrown  out  of  the  oil  well. 

.As  can  be  seen  from  the  accompanying  illustrations,  the 
motor  is  very  simple  in  construction.  The  frame,  which 
is  of  a  new  design,  is  a  ring  of  open-hearth  steel  made  by 
hot-rolling  the  slab  into  shape  and  welding  the  ends 


In  country  homes  and  clubs  and  on  farms  where  central- 
station  energy  is  not  available  gasoline-engine-driven  gen¬ 
erating  sets  with  storage-battery  equipment  have  come  into 
extensive  use.  On  the  farm  the  engine  has  already  been 


Battery-Charging  Panel. 

used  for  general  power  purposes  for  some  time,  and  the 
addition  of  a  generator  and  battery,  with  battery-charging 
panel,  i)rovides  energy  for  lighting  at  night  when  the 
engine  is  not  usually  run. 

Designed  especially  for  this  kind  of  service,  the  Cutler- 
Hammer  Manufacturing  Company,  of  Milwaukee,  has  re¬ 
cently  put  on  the  market  an  inexpensive  and  compact  com¬ 
bination  battery-charging  and  generator  plant,  illustrated 
herewith,  d'he  upper  part  of  this  panel  carries  the  termi¬ 
nals,  voltmeter,  ammeter,  voltmeter  switch  and  generator- 
field  rheostat,  the  handle  of  which  is  mounted  on  the  front 
of  the  board.  The  lower  .section  carries  a  four-pole, 
double-throw  battery  switch,  a  generator  switch,  a  low- 
current  battery  cut-out  and  the  necessary  fuses.  By  means 
of  the  voltmeter  switch  the  voltage  of  either  half  of  the 
battery  when  charging,  the  total  voltage  on  discharge,  or 
the  generator  voltage  when  the  main  switch  is  closed  can  he 
read.  The  low-current  cut-out  provided  prevents  the  dis¬ 
charging  of  the  battery  back  into  the  generator  should  the 
generator  voltage  be  decreased  for  any  reason. 


Fig.  2 — Stator  of  Direct-Current  Motor. 


together.  Rolled  steel  is  an  ideal  material  for  motor 
frames  because  of  its  high  magnetic  permeability,  uniform 
structure  and  great  strength.  'I'he  feet  are  pressed  from 
steel  plate  and  are  riveted  under  great  ])ressure.  making  a 
very  rigid  construction. 

The  armature  is  so  wound  that  wide  spaces  are  left  be¬ 
tween  the  ends  of  the  coils  and  air  ducts  are  provided  in 
the  core,  an  arrangement  that  assures  ample  ventilation. 
The  coils  are  form-wound,  laid  in  open  slots  and  held  by 
fiber  wedges  and  bands.  The  shaft  can  he  pressed  out 
without  disturbing  tbe  armature  windings  and  commutator 
connections. 


NEW  DIRECT-CURRENT  MOTOR 


riie  Westinghouse  Electric  &  Manufacturing  Company 
is  placing  on  the  market  a  new  direct-current  motor  for 
general  power  service,  known  as  “Type  .SK.”  The  new 
motor  has  a  number  of  novel  features  and  embodies  the 


Fig.  3 — Direct-Current  Motor  Complete, 


Fig.  1 — Rotor  of  Direct-Current  Motor. 


These  motors  are  made  for  115  volts,  230  volts  and  550 
volts  in  capacities  of  from  1^2  hp  to  50  hp.  The  speeds 
correspond  closely  to  the  full-load  sjieeds  of  induction 
motors,  thus  simplifying  the  application  of  motors  and 
making  comparatively  easy  changes  from  motors  of  one 
class  to  those  of  another. 


most  advanced  design  in  direct-current  machines.  One  of 
its  strongest  features  is  excellent  commutation,  which  is 
obtained  partly  by  the  use  of  commutating  poles  and  partly 
by  the  careful  design  of  the  commutator,  brushes  and 
brush  holders.  Service  tests  have  shown  practically  spark¬ 
less  commutation  under  all  conditions  of  speed  or  load  up 
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Industrial  and  Commercial  Rews 


The  Week  iw  Trade. 


CONUITIOXS  have  not  changed  materially  in  the  past 
week  and  business  continues  in  its  slow  recovery  from 
the  period  of  depression.  Approach  of  the  fall  season 
has  added  stability  to  the  advancement  of  recent  weeks,  and 
this  has  been  further  strengthened  by  a  wider  scale  of  buying 
for  the  season’s  requirements.  Improvement  is  marked  in  the 
Southwest  as  a  consequence  of  excellent  crops,  and  abundance 
of  rain  has  done  much  to  engender  optimism.  Stock  owners 
are  greatly  encouraged  by  good  pasturage  and  by  the  indica¬ 
tions  for  a  fair  corn  crop.  Building  and  railroad  operations 
in  the  Southwest  are  reported  as  progressing  satisfactorily  and 
general  trade  in  the  territory  is  advancing.  In  many  of  the 
sections,  while  the  tone  is  better,  the  volume  of  trade  is  as  yet 
curtailed,  but  the  beneficial  influence  of  the  crop  movement  is 
now  becoming  widespread  and  the  country  is  responding  at  a 
rate  commensurate  with  the  period  of  the  jear.  From  the 
present  volume  of  inquiries  further  expansion  is  looked  for  in 
the  steel  trade,  and  preparations  for  increasing  output  are  in 
progress  at  many  mills.  Blowing  in  of  several  furnaces  has 
widened  the  activities  in  the  coke  fields.  Reports  of  conces¬ 
sions  on  prices  of  finished  products  are  fewer  in  number  and 
t1ie  movement  for  lower  rates  has  apparently  been  blocked  by 
the  large  interests.  The  tone  of  the  steel  market  in  general 
is  encouraging,  and  the  only  uncertain  factor  in  the  iron  and 
steel  situation  at  this  time  seems  to  be  in  the  pig-iron  market. 
Some  fair  tonnages  have  been  disposed  of,  but  orders  are  fewer 
in  number  than  haci  been  expected  and  the  impression  is  given 
that  most  of  the  large  producers  are  stocked  for  preseiVt  needs. 
Politics  is  probably  exerting  a  more  important  influence  upon 
business  at  this  time  than  any  of  the  other  elements  concerned, 
and  while  the  presidential  campaign  is  yet  too  distant  to  be  of 
great  importance  in  the  immediate  affairs  of  the  country,  there 
is  no  doubt  that  a  moderate  setback  can  be  expected  from 
this  source  later  in  the  year.  Business  failures  for  the  week 
ended  Aug.  3,  as  reported  by  Bradstreet’s,  were  208,  as  com¬ 
pared  with  241  for  last  week,  166  for  the  same  week  in  1910, 
184  in  iqoQ,  205  in  and  157  in  1907. 


The  Copper  Market. 

COPPER  stocks  in  the  United  States  decreased  19,695,306 
11).  in  the  month  of  July,  according  to  the  report  of  the 
Copper  Producers’  .\ssociation  issued  on  I'uesday  of 
this  week.  The  showing  for  the  month  was  by  far  the  most 
favorable  during  the  pre.sent  year.  Stocks  on  hand  throughout 
the  country,  as  of  Aug.  i,  were  137.7.58.858  lb.,  as  compared 
with  157,4.54.164  lb.  for  June.  Production  for  the  month  was 
112,167,937  lb.,  the  smallest  since  February,  when  the  total  was 
109,828,297  11).  July  shows  a  reduction  of  I2..586,.578  lb.,  as 
compare<l  with  June  and  a  decrease  of  6,000,000  lb.  in  compari¬ 
son  with  July,  1910.  Much  of  the  curtailment  is  attributed  to 


Standard  Cop|ier. 
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Extreme  fluctuations  for  this  year.  lliiihest. 

Standard  .  12.35c 

London,  spot . £57  10  0 

London,  futures .  58  2  6 

Rest  selected .  61  10  0 
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£53  7  6 

54  0  0 

57  5  0 


decrease  is  larger  than  had  been  expected  and  is  the  most 
gratifying  item  in  the  monthly  statement.  Domestic  deliveries 
were  56,982,582  lb.,  as  compared  with  ^61,655.561  lb.  in  June  and 
'')4, 543,963  lb.  in  the  month  of  May.  While  this  figure  was  less 
than  had  been  hoped  for,  some  satisfaction  is  found  in  the  fact 
hat  the  total  deliveries  are  fully  up  to  the  average  for  the 
year.  Exports  were  the  largest  in  the  present  year,  reaching 
■4.880,658  lb.,  as  against  71,460.519  lb.  in  the  preceding  mf)nth. 


Trade  has  been  extremely  dull  pending  the  report  of  the  asso¬ 
ciation,  as  consumers  have  desired  to  ascertain  the  volume  of 
surplus  stocks  and  the  probable  trend  of  prices.  Inquiries  have 
been  very  few  in  number  and  the  prospects  for  good  business 
are  not  attractive.  The  large  interests  are  holding  out  for  12^ 
cents.  Very  little  of  importance  has  taken  place  in  the  London 
market  during  the  week,  and  prices  have  not  changed  ma¬ 
terially.  Exports  for  the  month,  including  Aug.  8,  were  5660 
tons.  The  daily  call  on  the  Metal  Exchange,  Aug.  8,  quoted 
copper  as  per  the  accompanying  table. 


Industrial  and  Commercial  Notes. 

New  York  Edison  Company  Opposes  Long  Acre  Grant. — 

Following  approval  by  the  Public  Service  Commission  for  the 
First  District  of  Xew  York  of  the  Long  Acre  Electric  Light  & 
Power  Company's  application  to  issue  $2,000,000  in  stock  and 
$4,000,000  in  bonds  in  accordance  with  conditions  named  in 
these  columns  .\ug.  5.  the  Xew  York  Edison  Company  has 
filed  a  petition  requesting  a  rehearing  of  the  case.  It  is  as¬ 
serted  in  the  petition  that  the  majority  opinion  of  the  commis¬ 
sion  which  authorized  the  issuitfg  of  the  securities  did  not  take 
into  consideration  certain  new  evidence  that  was  offered  in  the 
case  and  that  failure  to  recognize  this  is  not  only  a  source  of 
injury  to  the  Edison  company,  but  also  a  proper  ground  upon 
which  to  request  a  rehearing.  It  further  alleges  in  the  petition 
that  there  is  no  public  necjessity  for  a  competing  company  in 
Manhattan  and  the  Bronx,  and  that  the  New  York  Edison 
Company  has  made  large  investments  which  will  be  much  af¬ 
fected  by  such  competition  if  permitted.  It  is  also  stated  that 
the  Xew  York  Edison  Company  has  recently  reduced  the  price 
of  electricity  and  that  no  complaints  of  injustice  in  connection 
with  its  rates  have  been  made  to  the  commission. 

Proposed  Michigan  Hydroelectric  System. — The  Consoli¬ 
dated  Light  &  Power  Company  has  l)een  organized  in  Michi¬ 
gan  to  erect  hydroelectric  plants  on  the  Chippewa  River  for 
furnishing  energy  to  about  thirty  towns,  among  them  Midland, 
Ionia.  St.  Johns,  Ithaca  and  Mount  Pleasant.  The  capital  stock 
is  fixed  at  $100,000,  the  land  value  of  the  property  held  by  the 
comi)any.  The  officers  are  all  Detroit  men,'  and  are  as  follows: 
President  J.  L.  Hudson ;  vice-president  and  general  manager. 
Charles  S.  .\bbott;  secretary,  Robert  Tannehill;  treasurer,  F.  R. 
Ross.  The  company  now  has  two  dams  across  the  Chippewa 
River  and  seven  more  will  be  built.  It  is  said  the  hydroelectric 
value  of  the  property  now  owned  by  the  company  will  run 
well  over  $1,000,000  and  that  the  company  will  probably  be  the 
largest  in  the  State  when  its  properties  are  developed. 

Sale  of  Winnipeg  Public  Utilities. — It  is  announced  that 
Sir  William  MacKenzie,  president  of  the  Winnipeg  Electric 
Railway  Company,  will  go  to  Winnipeg  to  conduct  personallv 
the  negotiations  for  the  sale  of  the  company's  gas  and  elec¬ 
tric-light  plant  and  street-railway  system  to  the  corporation  of 
the  city  of  Winnipeg.  It  has  been  stated  that  a  price  of  $250 
per  share  has  been  placed  on  the  stock  of  the  company,  and 
while  Mayor  Evans  has  intimated  that  the  Council  will  m  all 
probability  accept  a  proposition  for  the  purchase  of  the  sys¬ 
tem  by  the  city  it  will  be  necessary  for  the  ratepayers  to  pass 
upon  the  by-law  to  be  submitted  to  them  authorizing  the 
raising  of  the  required  amount  of  money  for  the  purchase. 

General  Electric  Order. — The  Delaware  &  Hudson  Com¬ 
pany,  Albany,  X.  Y.,  has  placed  an  order  with  the  Ceneral 
hdectric  Company  for  one  7500-kw  turbine,  one  loo-kw  turbo- 
exciter  and  four  2500-kva  transformers.  This  apparatus  will 
give  an  increased  power  supply  to  the  electric  traction  inter¬ 
ests  of  the  company  in  .Mbany,  Troy  and  Schenectady  and 
will  also  furnish  power  for  the  new  shops  of  the  company  at 
Watervliet,  X'.  Y. 

To  Close  Plant  of  American  Fuse  Company. — The  cred¬ 
itors  of  the  .\merican  Fuse  Company,  which  was  involved  in 
the  financial  operations  of  its  president.  Frank  G.  Jones,  de¬ 
scribed  in  the  issue  of  June  22,  have  decided  that  the  business 
is  not  of  a  profitable  nature  and  have  made  arrangements  for 
closing  the  plant  at  Muskegon.  Mich,  .\bout  600  men  w  ill  be 
thrown  out  of  employment. 
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Hall  Signal  Company  Reorganization. — Xewman  Erb, 
vice-chairn.an  of  the  reorganization  committee  of  the  Hall 
Signal  Company,  has  issued  a  circular  to  depositing  stockhold¬ 
ers  calling  attention  to  the  necessity,  in  case  business  is  to  be 
carried  on  under  normal  conditions  pending  reorganization,  of 
obtaining  sufficient  funds  at  once  to  supply  the  company  with 
working  capital  and  to  acquire  by  purchase  the  current  supply 
bills  against  it.  Contracts  and  orders  on  hand  cannot  be 
pro])erly  filled  until  this  assistance  is  given.  It  is  reported 
that  the  committee  has  plans  under  consideration  for  arranging 
a  readjustment  of  the  affairs  of  the  company  and  that  plans 
are  lieing  made  for  merging  with  another  company.  It  is  the 
desire  of  the  committee,  in  the  partial  development  of  its  nlan 
under  the  deposit  agreement,  to  incur  obligations  for  the  present 
not  in  excess  of  $100,000,  to  purchase  current  material  and 
supply  accounts  against  it.  It  is  stated  that  over  85  per  cent 
of  the  ca])ital  stock  of  the  company  has  been  deposited  with  the 
Empire  1  rust  Company  and  that  money  will  be  borrowed  on 
behalf  of  the  depositing  stockholders  against  the  stock  de¬ 
posited.  \o  personal  liability  will  be  incurred.  .\n  agree¬ 
ment  empowering  the  readjustment  committee  to  proceed  with 
steps  for  obtaining  the  $100,000  was  sent  to  the  stockholders. 
J.  S.  Bache,  Xewman  Erb,  \V.  E.  Morgan,  \V.  P.  Hall  and 
(i.  ().  Horwitz  comprise  the  committee. 

Pittsfield  Electric  Company  Elections. — .\t  the  recent 
meeting  of  stockholders  of  the  Pittsfield  Electric  Company,  of 
Pittsfield,  Mass.,  the  old  hoard, of  directors  was  re-elected  as 
follows:  W.  L.  Adam,  Samuel  (i.  Colt,  .\lexander  Kennedy. 
Charles  h'.  Merrill,  Henry  R.  Pierson,  Arthur  H.  Rice  and 
W.  A.  Whittlesey.  Ale.xander  Kennedy  was  re-elected  presi- 
•leiit  and  treasurer  of  the  company,  W.  L.  Adam  was  elected 
clerk  and  W.  D.  Whittlesey  made  superintendent  of  the  com¬ 
pany.  During  the  year  the  amount  of  energy  sold  was  17 
per  cent  larger  than  in  the  pre\ious  year,  but  owing  to  reduc¬ 
tion  in  rates  for  lighting  on  January  i  net  earnings  showed  hut 
clight  increase.  Mr.  Kennedy  has  been  president  of  the  com¬ 
pany  since  its  incorporation  in  1882. 

Central-Station  Service  for  a  Massachusetts  Steel  Com¬ 
pany. — 1  he  W'^orcester  Pressed  Steel  Companj'  has  con¬ 
tracted  with  the  Connecticut  River  Transmission  Company  for 
energy  to  drive  (kx)  hp  in  motors,  with  a  twenty-four-hour  load, 
riie  Connecticut  River  company  will  supply  three-phase,  60- 
cycle.  13.200-volt  alternating  current  and  this  will  be  trans¬ 
formed  to  500  volts.  Contracts  for  the  transformers,  switch¬ 
boards  and  motor-generator  set  have  been  awarded  to  the 
(leneral  Electric  Conii)any  and  contracts  for  the  motors  have 
been  placed  with  the  Westinghouse  Electric  &  Manufacturing 
Company. 

Boston  Elevated  Plans. — Notice  has  been  given  to  stock¬ 
holders  of  the  Boston  Elevated  Railway  Company  of  a  special 
meeting  to  be  held  Aug.  24  for  deciding  whether  the  company 
shall  purchase  the  proi)crties  and  franchises  of  the  West  End 
Street  Railway  Company.  A  circular,  signed  by  President 
B.ancroft  and  the  directors  of  the  company,  has  also  been  sent 
to  the  stockholders  and  contains  the  unanimous  recommenda¬ 
tion  of  the  signers  for  purchasing  the  franchises  of  the  West 
1‘hid  company. 

New  Cable  Service  to  Nova  Scotia. — The  Western  Union 
Telegraph  Company  has  instituted  a  new  and  direct  telegraph 
and  cable  service  from  Boston  to  Canso,  X^.  S.,  the  terminus 
of  three  cable  lines  to  Europe.  The  new  arrangement  gives 
greatly  improved  facilities  for  the  transmission  of  cablegrams 
directiy  to  the  submarine  lines.  The  Western  Union  has  es¬ 
tablished  its  cable  department  on  the  ground  floor  of  its  office 
at  lOQ  State  Street,  Boston. 

Texas  $12,000,000  Irrigation  and  Hydroelectric  Project. — 
The  Medina  Irrigation  Company,  organized  by  Dr.  F.  S. 
Pearson,  has  enlarged  its  plans  for  irrigation  and  hydroelectric 
projects  in  South  Texas  from  a  cost  of  $6,000,000  to  $12,000,000. 
The  present  plans  provide  for  dams  and  storage  reservoirs  on 
the  Medina,  Guadalupe,  Frio  and  Nueces  Rivers. 

Allis-Chalmers  Changes. — .Announcement  is  made  that 
the  Scranton  plant  of  the  .Allis-Chalmers  Company  will  be 
closed  about  Jan.  i  and  that  the  hydraulic  department  will  be 
located  in  Milwaukee,  while  the  sugar-machinery  department 
will  be  brotight  to  Chicago. 

Aluminum  Notes  and  Prices. — The  market  for  aluminum 
is  quiet  but  firm,  with  ingots  for  remelting  held  at  20(fJ20j^ 
cents,  spot  No.  1,  the  base  for  large  ingots.  Rods  and  wire 
are  31  cents,  and  sheets  are  33  cents,  prices  as  of  .Aug.  8. 


Financial. 

The  Week  in  Wall  Street. 

WEAKNESS  developed  in  the  latter  part  of  the  previous 
week  and  prices  fell  sharply  on  Friday,  with  profes¬ 
sional  trading  responsible  for  a  greater  part  of  the 
movement.  Prospects  of  further  investigations  by  the  Inter¬ 
state  Commerce  Commission  aided  in  the  uncertainty  of  the 
market  and  reports  of  additional  suits  by  the  government 
against  the  coal  roads  were  factors  in  the  transactions  of  the 
week.  The  depressed  condition  of  the  market  extended  into 
the  earlier  part  of  the  present  week  and  at  Alonday’s  close 
prices  showed  little  improvement.  Further  breaks  took  place 
on  Tuesday  and  declines  of  2  to  31/2  points  were  made  in  several 
issues,  while  the  greatest  weakness  in  the  list  was  shown  in  the 
Canadian  Pacific  group.  Several  of  the  subsidiary  lines  suf- 
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•Last  priced  (juoted. 

Shares  sold  for  the  week,  July  31  to  .\ug.  5. 

fered  losses  of  3  to  5  points  and  a  decline  of  over  5  points 
occurred  in  the  stock  of  the  parent  company.  .Active  buying 
was  in  evidence  toward  the  end  of  the  day’s  trading  and  some 
recoveries  were  made.  The  cause  of  the  violent  trading  in 
Tuesday's  market  was  not  apparent,  for  most  of  the  general 
news  of  the  day  was  of  a  reassuring  nature.  Weather  and  crop 
reports  were  favorable  and  improvement  was  shown  in  railroad 
earnings  and  in  the  metal  markets.  The  market,  on  the  whole, 
is  strong  in  comparison  with  the  condition  at  the  beginning  of 
the  summer  season,  and  the  various  influences  affecting  it  are 
rapidly  adding  further  strength.  News  from  abroad  shows 
the  close  of  the  Morocco  incident  and  crop  news  is  reassuring. 
Tariff  discussions  and  increase  in  the  number  of  investigations 
into  corporate  affairs  are  imparting  a  large  percentage  of  un¬ 
certainty  to  business  conditions.  With  the  approach  of  har¬ 
vesting  many  of  the  Western  banks  are  now  drawing  on  New 
York  correspondents  for  funds  and  time-money  rates  are 
hardening,  while  there  is  a  corresponding  increase  in  demand 
for  commercial  paper.  Rates  .Aug.  8  were :  Call,  2j4@2j^  per 
cent ;  ninety  days,  3pt@3p2  per  cent.  The  quotations  in  the 
tables  are  those  for  the  close  .Aug.  8. 

Financial  Notes. 

Progress  of  Southern  California  Edison  Company. — John 
B.  Muller,  president  of  the  Southern  California  Edison  Com¬ 
pany,  discussing  the  industrial  growth  of  Southern  California 
and  the  extent  to  which  the  use  of  electricity  for  power  pur¬ 
poses  now  exceeds  that  for  lighting,  said  recently  that  since 
1904  power  business  has  been  gradually  gaining  on  light  busi¬ 
ness,  notwithstanding  the  enormous  increase  of  the  latter, 
which  grew  128  per  cent  during  the  period  from  1904  to  1910. 
Power  won  out  in  the  long  race  during  the  month  of  May, 
showing  an  earning  of  $4,771.95  in  excess  of  lighting.  In 
June  the  same  condition  obtained,  power  showing  an  excess  of 
$28,148.53.  During  the  corresponding  months  of  1910  the  con- 
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dition  was  reversed,  light  exceeding  power  in  May  by  $2,492.40 
and  in  June  $16,337.55.  In  1904  power  earnings  were  only  22 
per  cent  of  gross  electric  earnings,  while  in  1910  they  had 
increased  to  47  per  cent,  passing  the  50  per  cent  mark  in  May 
of  this  year.  Exclusive  of  Los  Angeles,  electric  energy  is  sup¬ 
plied  to  something  over  fifty  towns  from  Santa  Barbara  County 
to  the  verge  of  the  desert  in  San  Bernardino  and  Riverside 
Counties.  The  manufacture  of  cement  has  been  the  largest 
single  industry  for  which  electric  power  has  been  used  until 
recently,  but  now  its  application  to  pumping  oil  wells  and  for 
refining  purposes  is  taking  first  place,  while  the  agricultural 
phase  of  the  power  consumption  is  almost  as  important  as  the 
manufacturing  feature  in  the  territory  served  by  the  company. 

Earnings  of  New  York  Edison  Company. — In  the  six 
months  ended  June  30,  1911,  the  gain  in  business  by  the  New 
York  Edison  Company  was  in  excess  of  that  for  the  same 
period  in  1910,  and,  from  present  indications,  the  rate  if  in¬ 
crease  will  be  continued  until  the  close  of  the  year.  As  a  conse¬ 
quence  of  the  reduction  in  rates  on  July  i,  resulting  in  a  loss 
of  some  $625,000  to  the  company  for  tlie  second  half  of  the 
year,  the  gross  returns  will  not  reflect  the  actual  increase  in 
business  secured.  Estimates,  based  on  the  past  six  months, 
place  the  earnings  for  the  year  at  the  rate  of  12.6  per  cent  on 
the  stock  of  the  company,  and  distribute  the  various  items  as 
follows:  Gross  earnings,  $19,000,000;  operating  expenses, 
$9,250,000:  taxes,  $1,200,000;  uncollected,  $100,000;  operating 
income,  $7,850,000;  non-operating  income,  $1,15,000;  gross  in¬ 
come,  $9,000,000;  deductions  from  income,  $2,700,000;  surplus 
available  for  dividends,  $6,300,000.  It  is  expected,  in  spite  of 
the  probability  of  this  amount  available,  that  the  rate  of  divi- 
<lends  will  not  be  changed  from  6  per  cent  for  1911.  In  case 
the  rate  is  unchanged,  only  half  of  the  surplus  will  be  required, 
leaving  close  to  $3,000,000,  if  the  estimate  is  correct,  for  addi¬ 
tion  to  the  previous  surplus. 

Statement  of  American  Telephone  &  Telegraph  Com¬ 
pany. — The  general  balance  sheet  of  the  American  Tele¬ 
phone  &  Telegraph  Company  as  of  June  30,  1911,  as  reported 
to  the  New  York  Stock  Exchange,  gives  assets  as  follows: 
Construction,  equipment  and  supplies,  $46,556,279;  telephone 
instruments,  $12,131,515;  real  estate,  $2,188,239;  stocks  and 
bonds,  $359,867,657;  treasury  bonds,  $5,000,000;  loans  to  tele¬ 
phone  companies,  $27,522,229;  special  demand  notes,  $27,898,262; 
cash  and  deposits,  $26,994,964;  accounts  receivable,  $7,931,074; 
total,  $516,090,223.  Liabilities:  Capital  stock,  $275,432,300;  col¬ 
lateral  trust  bonds,  $78,000,000;  convertible  bonds,  $22,734,000; 
coupon  notes,  $15,000;  accrued  interest,  $1,960,518;  taxes,  $176,- 
105:  unearned  revenue,  $2,933;  notes  payable  to  Western  Cnion 
Telegraph  Company,  due  1912-1915,  $16,500,000;  notes  payable 
to  subsidiary  companies,  $17,405,000;  other  accounts  payable, 
$6,403,303;  reserve  for  depreciation,  $38,505,014;  surplus,  $56,- 
190.783;  revenue  balance,  $2,765,263;  total,  $516,090,223. 

Superior  (Wis.)  Water,  Light  &  Power  Bonds. — Re<l- 
mond  &  Co.,  of  New  York,  are  offering  first  mortgage  4  per 
cent  sinking-fund  gold  bonds  of  the  Superior  (Wis.)  Water, 
Light  &  Power  Company  at  84!^  and  interest,  paying  about 
5.25  per  cent.  The  authorized  issue  is  $2,000,000,  of  which 
$1,600,000  is  outstanding.  The  bonds  are  due  May  i,  1931,  and 
are  callable  on  any  interest  date  at  103  and  interest,  and  are 
secured  by  a  first  mortgage  on  the  entire  property  of  the  com¬ 
pany.  Net  earnings  for  the  past  twenty-one  years  have  aver¬ 
aged  one  and  one-half  times  the  present  interest  on  these  bonds, 
and  for  the  year  ended  June  30,  1911,  amounted  to  about  two 
and  one-half  times  this  sum.  The  franchises  are  virtually  per¬ 
petual,  subject  to  the  right  of  the  city  to  purchase  the  property 
on  terms  which  adequately  safeguard  the  company’s  interest. 

Trinidad  (Col.)  Central  Station  Company  Sold. — The  hold¬ 
ings  of  the  Colorado  Railway,  Light  &  Power  Company  of 
Trinidad,  Col.,  were  sold  at  a  receiver’s  sale  on  Aug.  2  to  the 
Federal  Light  &  Traction  Company  of  New  York.  It  is  ex- 
l)ected  that  a  company,  to  be  known  as  the  Trinidad  Electric 
Transmission  Railway  &  Gas  Company,  will  be  organized  by 
the  purchasers,  to  take  its  place.  The  Colorado  Railway  Com¬ 
pany  failed  about  a  year  ago,  and  was  reorganized  with  $5,000,- 
000  capital  stock  and  $5,000,000  first-mortgage,  5  per  cent 
bonds,  of  which  $1,998,000  have  been  issued.  The  company 
now  serves  some  sixteen  coal  mines  at  Trinidad,  which  contain 
the  only  large  deposit  of  coking  coal  west  of  the  Mississippi. 

Pacific  Gas  &  Electric  Company. — Gross  earnings  of  the 
Pacific  Gas  &  Electric  Company,  which  is  to  add  71,000  hp  to 
the  capacity  of  its  stations,  as  reported  in  a  recent  issue  of 


the  Electrical  World,  have  increased  at  a  rate  of  nearly 
$1,000,000  per  year  in  the  last  five  years.  Gross  revenue  in  1906 
was  $8,(>47,i62  and  net  revenue  was  $4,524,043,  while  the  cor¬ 
responding  items  for  1910  were  $14,229,228  and  $5,938,623  re¬ 
spectively.  Expenditures  for  improvements,  betterments,  etc., 
in  the  past  seven  years  aggregate  more  than  $16,450,000,  of 
which  $5,000,000  has  been  secured  from  surplus  earnings.  It  is 
stated  that  the  present  replacement  value  of  the  properties  is 
between  $68,500,000  and  $70,000,000,  which,  it  is  said,  is  almost 
double  the  total  outstanding  bonded  debt  of  the  company. 

Earnings  of  Twin  City  Company. — Business  of  the  Twin 
City  Rapid  Transit  Company  increased  each  month  in  the  past 
six  months  ended  June  30,  and  the  totals  for  the  period  show 
nearly  $200,000  in  excess  of  the  gross  earnings  of  tli^  previous 
year.  The  earnings  for  the  month  of  June,  which  showed  the 
largest  increase,  were  4.67  per  cent  greater  than  those  in  June, 
1910.  Operating  expenses  also  increased  in  the  six  months, 
hut  only  in  the  month  of  April  did  they  overbalance  the  gain  in 
gross  earnings.  Such  increases  in  cost  of  operation  as  were 
caused  by  shortage  of  power  due  to  low  water  in  the  Mississippi 
have  been  reduced  to  the  normal.  From  present  indications 
the  earnings  for  the  year  will  be  the  largest  in  the  history  of 
the  company. 

Federal  Telephone  Company  (New  York)  Files  Mort¬ 
gage. — The  final  step  in  the  consolidation  of  the  indepen¬ 
dent  telephone  companies  in  western  New  York  was  taken 
during  the  week,  when  the  Federal  Telephone  &  Telegraph 
Company  gave  a  mortgage  of  $25,000,000  upon  its  properties  in 
ten  counties  of  western  New  York  State  to  the  Trust  Company 
of  America. 

Continental  Motor  Manufacturing  Company. — The  Con¬ 
tinental  Motor  Manufacturing  Company,  Muskegon,  Mich.,  will 
erect  a  large  manufacturing  plant  in  Detroit,  Mich.,  including 
eight  large  buildings  and  a  power  house  of  looo-kw  capacity. 
Harry  C.  Spellman,  505  Ford  Building,  Detroit,  is  construction 
engineer  for  the  company. 


DIVIDEHDS. 

Federal  Light  &  Traction  Company,  quarterly,  preferred, 
per  cent,  payable  Sept.  i. 

Federal  Utilities,  Inc.,  initial,  quarterly,  preferred,  per 
cent,  payable  Sept.  i. 

Kings  County  Electric  Light  &  Power  Company,  quarterly, 
2  per  cent,  payable  Sept.  i. 

Pacific  Gas  &  Electric  Company,  quarterly,  $1.50  per  share, 
payable  Aug.  15. 

Portland  Railway,  Light  &  Power  Company,  preferred,  $i  per 
share,  payable  Sept.  i. 

REPORTS  OF  EAR’^IWGS. 

.\mp:ric.\n  light  &  TR.ACTION  COMP.XNY. 


Gross 

Operating  Net 

Fixed 

Net 

Period. 

Earninps. 

Expenses.  Earnings. 

Charges. 

Surplus. 

12m., 

lune*  11 

$4,042,831 

3.598.492 

$117,957  $3,924,874 
110.151  3.488.341 

12  “ 

“  MC 

HL.ACKSTOXE  V  AI.I.EY  G.\S  &  ELECTRIC 

CO.MPANY. 

June, 

1911 

$85,282 

$41,344  $43,938 

$30,038 

$13,900 

1910 

78,079 

41,472  39,607 

29,291 

10,316 

COLUMBUS 

ELECTRIC  COMPANY. 

June, 

1911 

$39,554 

$18,732  $20,822 

$10,675 

$10,147 

1910 

37,294 

17,859  19,435 

17,615 

1,820 

I).\LL.\S  ELECTRIC  CORPORATION. 

Tune, 

1911 

$122,110 

$85,962  $36,148 

$27,287 

$8,861 

** 

1910 

114,514 

81,445  33,069 

26,605 

6,464 

EL  PASO  ELECTRIC  COMPANY. 

June, 

1911 

$52,470 

$31,624  $20,846 

$8,336 

$12,510 

** 

1910 

45,224 

27,409  17,815 

8,195 

9,620 

GALVESTON-HOUSTON  ELECTRIC  COMP.ANY. 

June, 

1911 

$134,934 

$77,537  $57,397 

$25,074 

$32,323 

1910 

109,083 

67,027  42,056 

17,729 

24,327 

KEYSTONE  TELEPHONE  CO.MPANY. 

12m., 

June,  ’ll 

$1,153,788 

$572,004  $581,784 

$293,383 

$288,401 

12  “ 

“  ’10 

1,126,030 

558,079  567,951 

302,755 

265,196 

MINNEAPOT-IS  GENER.AL  ELECTRIC  COMPANY. 

June, 

1911 

$108,316 

$44,717  $63,599 

$38,262 

$25,337 

1910 

93,050 

38,475  54,575 

30,725 

23,850 

NORTHERN  TEXAS  ELECTRIC  COMPANY. 

June, 

1911 

$136,061 

$68,285  $67,786 

$25,244 

$42,542 

1910 

120,964 

64,701  56,263 

20,162 

36,101 

S.WANNAH 

ELECTRIC  COMPANY. 

Tune, 

1911 

$59,927 

$41,565  $18,362 

$18,622 

$10 

1910 

53,610 

35,596  18,014 

18,008 

6 

SEATTT  E  ELECTRIC  COMPANY. 

June 

1911 

$433,701 

$242,969  $190,732 

$114,347 

$75,385 

1910 

447,676 

261,337  186,339 

119,695 

76,634 

TWIN  CITY  R.\PID  TRANSIT  COMPANY. 

6m., 

June,  ’ll 

$3,781,952  $1,928,794  $1,853,158 

$840,475 

$1,012,683 

6“ 

“  ’10 

3,582,248 

1,748,128  1,834,119 

841,141 

992,978 

4i6 
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General  News 


Construction  News. 

I5LUE  mountain  city,  ALA. — The  installation  of  an  electric- 
light  system  in  Blue  Mountain  City  is  reported  to  be  under  consideration. 
11.  1'.  Williamson  is  Mayor.  Post  office  address  is  Anniston,  Ala. 

MONTGOMERY,  ALA. — The  advisability  of  placing  all  overhead 
wires  in  conduits  is  to  be  considered  at  a  conference  of  the  Board  of 
City  ('ominissioners  and  representatives  of  the  .Montgomery  Light  & 
Water  Power  Company,  the  .Montgomery  Traction  Company,  the  tdtizens’ 
Light,  Heat  &  Power  Company  and  the  Western  bunion  and  Postal  Tele¬ 
graph  con']>anies. 

PIIOKNIX,  .\K1Z. — .\  petition  has  been  submitted  to  the  City  Council 
by  the  citizens  of  Phoenix  requesting  that  an  ordinance  be  passed  re- 
({uiring  the  Pacific  Gas  Electric  Company  to  place  its  wires  in  con¬ 
duits. 

PllOENI.X,  .\R1Z. — The  Salt  River  Electric  Company,  recently  or¬ 
ganized,  is  planning  to  build  an  electric  railway  system  in  Salt  River 
Valley,  involving  an  expenditure  of  about  $600,000.  Work  will  soon  be¬ 
gin  on  construction  of  the  proposed  railway  and  about  50  miles  will  be 
completed  within  a  year.  It  is  proposed  to  build  one  line  from  Phoenix 
to  Peoria,  15  miles  in  length,  another  from  Phoenix  to  Scottsdale,  a  dis¬ 
tance  of  11  miles,  and  also  a  branch  to  Mesa,  18  miles  southeast.  A  spur 
will  extend  to  a  point  3^^  miles  east  of  the  city,  where  it  is  proposed  to 
establish  a  large  amusement  park. 

HELENA,  .\RK. — Contracts  have  been  awarded  by  the  Schofield  En¬ 
gineering  Company,  of  Philailclphia,  Pa.,  which  recently  purchased  the 
local  electric  and  gas  plants,  for  the  construction  of  a  new  electric 
power  house  to  T.  P.  Reynolds,  of  Memphis,  Tenn.  This  is  a  beginning 
of  extensive  improvements  to  be  made  to  both  the  gas  and  electric  systems 
in  this  city. 

AN.MIEIM,  C.\L. — The  installation  of  an  ornamental  street-lighting 
system  on  Center  an<l  I  ds  .\ngeles  Streets  is  under  consideration.  It 
is  proposed  to  replace  the  present  arc  lamps  with  cluster  lamps. 

DORRIS,  C.\L. — Bids  will  be  received  by  Fred  Chapman,  town  clerk, 
until  .'\ug.  35  for  the  construction  of  water-works  system,  in  accordance 
with  plans  and  specifications  now  on  file  at  the  office  of  the  town  clerk 
as  follows:  1 — Construction  of  system  complete  with  machinery  for  gaso 
line  power.  2 — To  construct  system  complete  with  equipment  for  elec 
trie  jiowcr  (electricity  to  be  supplied  by  the  Siskiyou  Light  &  Power 
Company).  The  above  does  not  include  the  digging  or  construction  ot 
the  well,  for  which  a  separate  bid  must  be  submitted.  Copies  of  plans 
and  specifications  may  be  obtained  upon  application  to  the  town  clerk, 
for  which  a  charge  of  $5  will  be  made. 

EL  CENTRO,  C.\L. — The  City  Councilmen  are  discussing  the  instal¬ 
lation  of  an  electric  (lumping  system  for  the  city’s  water  supply.  Energy 
will  be  taken  from  tlte  Helton  Power  Company’s  system. 

IK^LTVILI.E.  C  .\L — The  Holior.  Power  Company  is  to  increase  its 
ca|>ital  stock  from  $500,000  to  $1,000,000,  the  proceeds  to  be  utilized  in 
(lovii’.ing  for  preseiii  and  future  extensions  of  the  company’s  electric- 
lighting  and  ice  plants  in  the  Imperial  Valley. 

INGLEWOOD,  C.\L. — The  town  of  Inglewood  has  entered  into  a  con¬ 
tract  with  the  Southern  (  alifornia  Edison  Company,  of  Los  .\ngeles,  for 
street  lighting.  .Xt  present  only  improved  streets  will  be  lighted.  Later 
tlte  service  will  be  e.\tended  throughout  the  entire  town.  .\rc  lain|)s  will 
be  installed. 

KENNETT,  C.\L. — The  Board  of  Trustees  of  Kennett  has  granteil  the 
Sacramento  Valley  Power  Company  a  franchise  to  erect  transmission 
lines  on  the  streets  and  highways  of  the  city  for  a  term  of  fifty  years 
for  the  distribution  of  electricity  for  lamps  and  motors. 

LONG  BE.\CH,  C.\L. — Investigations  are  being  made  by  the  city 
otficials  with  a  view  of  installing  electrical  machinery  in  the  municipal 
water  (ilant  to  generate  electricity  to  light  the  streets  ami  (nihlic  hnild- 
ings.  The  city  now  exiiends  about  $28,000  yearly  for  lighting  the  city. 
To  carry  out  present  plans  would  necessitate  the  purchase  of  the  street¬ 
lighting  system  of  the  Eilison  company  or  the  erection  of  new  lines. 

LOS  -ANGELES,  C.AL. — The  contract  for  installing  six  traction  pas¬ 
senger,  one  electric  drum  freight,  one  electric  automatic  and  two  hydro- 
(ineumatic  sidewalk  elevators  in  the  new  eleven-story  building  being 
erected  at  .Seventh  and  Springs  Street,  Los  Angeles,  by  the  Van  Nuys 
Building  Com|>any,  has  been  awarded  to  the  Otis  Klev.ator  Company,  for 
$48,345. 

P.ALMS,  C.AL. — The  installation  of  an  electric  street-lighting  system 
in  Palms  is  re(>orted  to  lie  under  sonsideration. 

P.M.O  .\LTO,  C.^l.. — .\n  apiirop.'iation  of  $2,300  has  been  made  by 
the  City  Council  for  the  extension  of  the  municipal  lighting  system  to 
South  Palo  Alto,  and  work  on  the  construction  of  the  transmission  line 
IS  to  be  commenced  at  once  under  the  supervision  of  City  Electrician 
Youens. 

RIA’ERSIDE,  C.\L — The  Southern  Sierras  Power  Company  has 


awarded  contract  for  the  construction  of  a  steam-power  plant  to  be 
erected  near  San  Bernardino.  The  proposed  plant  will  have  an  output  of 
5000  kw. 

S-ACR-\MENTO,  C.AL. — The  name  of  the  Citizens’  Light  &  Power 
Company  has  been  changed  to  the  Citizens’  Electric  Company,  and  ar¬ 
ticles  of  incorporation  are  to  be  filed  at  once. 

S.AN  BERNARDINO,  CAL. — It  is  announced  that  F.  A.  Worthley  has 
secured  the  franchise  for  which  he  recently  applied  in  this  city,  and  has 
turned  it  over  to  the  Southern  Sierras  Power  Company,  which  company, 
it  is  understood,  he  represents,  and  not  the  California-Nevada  Power 
Company,  as  previously  stated. 

S.AN  DIEGO,  C.AL. — The  work  of  installing  its  wires  in  conduits  has 
been  commenced  by  the  San  Diego  Consolidated  Gas  &  Electric  Com- 
(lany,  an  ordinance  havin.g  recently  been  passed  requiring  the  overhead 
wires  of  all  electric  companies,  with  the  exception  of  the  San  Diego 
Electric  Railroad,  to  be  placed  underground. 

S.AN  FRANCISCO,  C.AL. — The  Board  of  Public  Works  has  adopted 
a  resolution  calling  on  the  Supervisors  to  sell  $400,000  addditional  Geary 
Street  railway  bonds  to  provide  funds  for  construction  of  power  house 
anil  car  barns. 

S.AN  .TO.SE,  C.AL. — It  is  understood  that  the  Great  Western  Power 
Company,  which  operates  a  S5,000-hp  plant  at  Big  Bend,  on  the  Feather 
River,  is  (ireiiaring  to  enter  the  electric  lighting  field  at  San  .lose  in 
competition  with  the  Union  Gas  &  lilectric  Coiii|>any.  It  is  stated  by 
.Mr.  .1.  11.  Hornung  commercial  representative,  that  if  sutficient  busi 
ness  can  be  assured  to  warrant  the  extension  of  the  coiiqiany’s  lines 
to  that  city  work  will  be  undertaken  at  an  early  date. 

WATTS,  C.AL. — The  Pacific  Light  &  Power  Company  has  submitted 
to  the  Chdinber  of  Commerce  the  following  proi>osition  for  lighting  the 
city:  It  agrees  to  erect  poles,  string  wires  and  install  forty-five  tungsten 
lamps  for  the  sum  of  $9,000,  the  city  to  pay  a  flat  rate  of  $68  per  month 
for  the  electricity  used  for  a  period  of  five  years  and.  in  addition  to 
the  above  rate,  to  pay  $150  per  month  for  five  years  for  installing  the 
(ilant,  making  a  total  of  $218  per  month  for  five  years. 

FRUIT.A,  COL. — The  Grand  Junction  &  Grand  River  Railway  Com¬ 
pany,  Grand  Junction,  Col.,  has  been  granted  a  franchise  by  the  City 
Council  of  Fruita  for  the  sale  of  electricity  in  that  city.  The  Council 
has  also  signed  a  twenty-five-year  contract  with  the  conqiany  for  a  street¬ 
lighting  system. 

OAK  CREEK,  COL. — Work  has  commenced  on  the  installation  of  an 
electric-light  plant  in  Oak  Creek  under  a  franchise  granted  to  John 
.Sharpe,  of  Cripple  Creek,  president  of  the  Oak  Creek  Town  Land  it 
Mining  Com()any.  Orders  have  been  placed  for  a  2200-volt,  alternating- 
current  generator  and  3  miles  of  wire  will  be  erected  at  once. 

TRINID.AD,  COL. — The  Colorado  Railway,  Light  &  Power  Com()any, 
Trinidad,  Col.,  which  was  reorganized  about  a  year  ago  with  a  capitali¬ 
zation  of  $5,000,000,  was  sold  to  the  Federal  Light  &  Traction  Com()any, 
of  New  York,  on  -Aug.  2,  the  price  being  $950,000.  The  property’  was 
bid  in  at  a  receiver's  sale  by  C.  C.  Cha()elle.  of  New  A’ork  City.  It  is 
announced  that  many  important  extensions  will  he  made  in  the  near 
future  to  the  plant  and  business  of  the  company. 

GUILFORD,  CONN. — The  Borough  Council  is  considering  the  ques¬ 
tion  of  lighting  the  streets  of  the  borough  by  electricity.  The  Ilousatonic 
Power  Co'n()any  has  suiimitted  a  pro]>osition  oflering  to  install  100 
incandescent  lamps  of  25  c[>  at  $13.50  each  (ler  year,  making  the 
total  cost  per  year  $1,150,  against  $540  for  maintenance  of  the  present 
oil  lamps.  It  is  proposed  to  enter  into  a  three-year  contract,  the  com- 
(lany  to  bear  the  expense  of  installation  of  the  system. 

NEAV  MILFORD,  CONN. — Application  for  a  charter  has  been  filed 
by  the  Still  River  Power  Conqiany,  of  this  city.  It  is  understood  that 
the  granting  of  such  a  charter  is  being  otqiosed  by  the  New  Milford 
Electric  Light  Coni()any. 

NEAA'  MILFORD,  C(JNN. — Plans  for  the  construction  of  a  dam 
below  the  gorge,  at  which  point  electrical  energy  for  its  own  use  and 
for  public  distribution  can  lie  generated,  are  being  considered  by  the 
>ilica  Paint  Com(iany,  of  this  city. 

NORWICH,  CONN. — The  municipal  electric  light  plant,  which  is 
at  (iresent  installing  a  new  turbine  geni-ator  and  c'.ndcnser,  is  (ilanning 
to  extera  its  transmission  line  a  mile  south  of  Thamesville  in  order  to 
supply  electricity  for  lighting  the  Norwich  Golf  Club  and  such  other 
residences  along  the  route  as  may  eare  to  take  advantage  of  the  service. 

OCCUM,  R.  D.,  A’ERS.AI  LLES,  CONN. — .Arrangements  are  being 
made  by  the  Totakett  Comtiany  to  install  an  electric-light  (ilant  to  sujqily 
electricity  to  light  the  mill,  tenements  and  residences  in  the  town.  .A 
generator  with  sufficient  output  to  supply  1000  lamps  will  be  installed. 
The  contract  for  the  work  has  been  awarded  to  the  Norwich  Electric 
Company,  of  Norwich,  Conn. 

WASHINGTON,  D.  C. — Consular  Report  No.  182  states,  under  For¬ 
eign  Trade  Op(iortunities,  Item  7139,  that  a  hotel  proprietor  in  Syria 
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wishes  estimates  for  installing  a  small  electric  passenger  elevator  in  his 
hotel.  Correspondence  should  be  in  English. 

WASHINGTON,  D.  C. — The  contract  for  furnishing  eight  SOOO-lb. 
and  four  10,000-lb.  electric  motor  trucks  for  the  Bureau  of  Yards  and 
Hocks,  Navy  Department,  Washington,  D.  C.,  has  been  awarded  to  the 
General  V'ehicle  Company,  Long  Island  City,  L.  I.,  N.  Y.,  for  $49,000. 

WASHlNGfON,  i).  C. — Consular  Report  No.  183  states,  under  South 
African  Notes,  that  the  Durban  borough  electrical  engineer  has  been 
employed  to  purchase  specimens  of  suitable  and  up-to-date  electrical  ap¬ 
pliances  for  household  use,  with  the  object  of  bringing  them  to  the 
notice  of  consumers. 

WASHINGTCfN,  D.  C. — Sealed  proposals  will  be  received  at  the 
office  of  the  Supervising  Architect,  Treasury  Department,  W'ashington, 

D.  C.,  until  Sept.  15  for  the  installation  of  an  electric  elevator  plant  m 
the  United  States  post  office  at  Washington,  D.  C.,  in  accordance  with 
plans  and  specifications,  copies  of  which  may  be  obtained  at  the  above 
office  or  at  the  office  of  D.  H.  Burnham  &  Company,  of  Chicago,  archi¬ 
tects.  James  Knox  Taylor  is  supervising  architect. 

WASHINGTON,  1).  C. — Bids  will  be  received  at  the  office  of  the 
Supervising  .Xrchitect,  Treasury  Department,  Washington,  D.  C.,  until 
Sept.  15  for  mechanical  equipment,  excepting  elevators  and  mail-handling 
apparatus,  including  plumbing,  gas  fitting,  boiler  plant,  heating  and 
ventilating  system,  conduit  and  wiring  system,  vacuum-cleaning  system 
and  induced-draft  .system  for  the  United  States  post  office  building, 
Washington,  D.  C.,  in  accordance  with  drawings  and  specifications,  copies 
of  which  may  be  secured  at  the  above  office  or  at  the  office  of  D.  H. 
Burnham  &  Company,  of  Chicago,  111.,  architects.  James  Knox  Taylor 
is  supervising  architect. 

ST.  .VUGL'STINE,  EL.‘\. — The  St.  Johns  Light  &  Power  Company  has 
been  placed  in  the  handr,  of  a  receiver,  B.  E.  Dyson,  of  St,  Augustine. 

It  is  understood  that  the  embarrassment  of  the  company  is  merely 
temporary  and  that  it  will  be  operated  under  the  receivership  for  a 
i)Hef  time  only.  The  reason  assigned  for  the  default  of  interest  on 
bonds,  which  led  to  the  above  action,  is  the  fact  that  the  company’s 
surplus  earnings  have  been  utilized  for  extensions  and  improvements. 
Receiver  Dyson  states  that  neither  the  electric-light  nor  trolley  service 
will  suffer  impairment  under  the  present  arrangement. 

SOl'TH  J.\CKSON\’ILLE,  FL.\. — Sealed  proposals  will  be  received 
by  the  Board  of  Bond  Trustees  of  the  city  of  South  Jacksonville,  Fla., 
until  .-Kug,  24  for  furnishing  material  and  construction  of  electric- 
light  plant  and  water-works  system  as  follows;  For  furnishing  approx¬ 
imately  5  miles  8-in.,  6-in.  and  4-in.  cast-iron  pipe  and  sjiecials;  hydrants 
and  valves;  drilling  12-in.  well;  furnishing  tower  and  tank;  two  boilers; 
feed-water  heater;  pumps;  generator,  exciter,  swichboard,  etc.;  simple  valve 
engine;  laying  cast-iron  pipe;  constructing  reservoir,  tower  foundations; 
installing  machinery;  furnishing  and  erecting  electric  transmission  lines, 
and  construction  of  power  house.  Plans  may  be  seen  at  the  office  ot 
William  W.  Lyon,  305  Duval  Building,  Jacksonville,  consulting  engineer, 
w  here  copies  of  specification  may  be  obtained  upon  application.  W.  V\ . 
•Swaim  is  chairman  Board  of  Bond  Trustees. 

AUGUST.\,  G.\. — .\rrangements  are  being  made  to  begin  work  on  the 
construction  of  the  dam  of  the  Twin  City  Power  Company  on  the 
Savannah  River,  about  30  miles  above  Augusta.  The  proposed  plant 
V  ill  cost  about  $1,000,000  and  will  supply  electricity  in  this  section  of 
Georgia  and  in  South  Carolina.  The  company  has  filed  a  petition  with 
the  City  Council  of  Savannah,  Ga.,  asking  for  a  franchise  to  supply- 
electricity  in  that  city.  Thomas  O’Conner,  of  New  York,  N.  Y.,  is  in¬ 
terested  in  the  project. 

COLUMBUS,  G.\. — The  Georgia  Power  Company  has  applied  to  the 
City  Council  for  a  franchise  to  construct  and  operate  an  electric  plant 
in  Columbus. 

COLUMBUS,  Ci.\. — The  contract  for  the  completion  of  the  large  dam 
in  course  of  construction  by  the  Stone  &  Webster  Engineering  Corpora¬ 
tion,  of  Boston,  Mass.,  across  the  Chattahoochee  River,  north  of  Colum¬ 
bus,  has  been  awarded  to  the  B.  11.  Hathaway  Company,  of  Columbus. 
The  original  plans  called  for  the  erection  of  a  26-ft.  dam,  which  was 
started  last  year.  The  second  contract,  recently  awarded,  calls  tor  an 
additional  44  ft.,  making  a  76-ft.  dam,  which,  when  completed,  together 
with  power  plant  will  involve  an  expenditure  of  about  $1,500,000.  The 
plant  when  completed  will  supply  electricity  in  West  Point,  La  Grange, 
Opelika,  Newnan  and  ether  towns  and  cities  in  that  section. 

SALAION  CITY,  IDAHO. — The  control  of  the  .\ndrews  Light  & 
Power  Company  has  passed  into  the  hands  of  Pomeroy  (Wash.)  capital¬ 
ists.  the  consideration  being  $76,000.  The  officers  of  the  company,  which 
will  hereafter  be  known  as  the  Lemhi  Power  Company,  are:  C.  1.. 
.Mackenzie,  president;  E.  Riggs,  vice-president  and  manager,  and  Ralph 
Irvin,  secretary. 

CHIC.-XGO,  ILL. — Plans  are  being  considered  by  the  Chicago  Suburban 
Edison  Company,  which  recently  absorbed  the  Economy  Light  &  Power 
Company,  of  Joliet,  Ill.;  the  North  Shore  Electric  Company,  of  Chicago, 
111.;  the  Illinois  Valley  Gas  &  Electric  Company-,  of  Streator  Ill.,  and 
the  Kankakee  Gas  &  Electric  Company,  of  Kankakee,  Ill.,  to  construct 
two  or  three  generating  plants  to  supply  electric  service  to  sixty-five  cities 
and  villages  more  economically  than  at  present.  It  is  proposed  to  utilize 
the  water  rights  owned  by  the  Economy  Light  &  Power  Company. 

FT.  SHERIDAN,  ILL. — Contracts  for  constructing  a  central  heating 
and  power  plant  at  Ft.  Sheridan.  III.,  have  been  awarded  as  follows: 
To  Nilson  Brothers,  of  Chicago,  Ill.,  for  removing  boilers  and  in¬ 


stalling  new  boilers,  at  $17,000;  Heine  Chimney  C'omi>any,  for  stack,  at 
$3,900,  and  to  the  Western  Electric  Company  for  other  machinery,  at 
$4,840. 

M.\SCOUT.\H,  ILL. — For  some  time  the  citizens  of  this  city  have 
had  under  consideration  the  purchase  of  the  plant  of  the  Mascoutah 
Electric  Light  Company,  .^n  alternative  proposition  has  been  the  in¬ 
stallation  of  a  new  plant.  To  carry  out  either  of  the  above  plans  a 
special  election  is  to  be  held  to  vote  on  a  $12,000  bond  issue. 

.MINONK,  ILL. — The  Minonk  Electric  Light  &  Power  Company, 
Minonk,  HI.,  has  iieen  dissolved. 

BLOOMINGTON,  IND. — Efforts  are  being  made  by  F.  Reibel,  general 
manager  of  the  Southern  Indiana  Power  Company,  Indiana|>olis,  to 
induce  the  quarrymen  of  Bloomington  to  run  their  plants  by  electricity. 

If  he  is  successful,  it  is  the  intention  of  the  company,  which  has  its 
n-ain  plant  at  Williams,  to  ex|)end  $50,000  for  the  construction  of  a 
transmission  line  from  Stinesvilb  to  Bloo  uington.  The  Consolidatcu 
Stone  Comiiany  has  installed  a  temporary  plant,  to  be  used  only  until 
the  Southern  Indiana  Company  gets  its  system  in  operation. 

Cl. INTON,  IND. — The  capital  stock  of  tlie  (.'linton  Electric  Light  & 
Power  Comjony  has  been  increased  from  $10,000  to  $40,000.  The 
company  proposes  to  make  extensive  imiirovements  in  its  plant.  David 
.McBeth  is  president  of  the  company  and  J.  W.  Robb,  secretary. 

ELKHART,  IND. — It  is  stated  that  the  Indiana  &  Michigan  Electric 
Company  proposes  to  exjiend  in  the  neighborhood  of  $500,000  on  con- 
temjilated  improvements. 

INDI.\N.\POLIS,  IND. — The  Board  of  Public  Works  has  ordered  the 
wires  of  all  public  service  corporations  in  the  mile  square  to  be  placed 
in  conduits  This  also  applies  to  the  high-voltage  wires  of  the  trolley 
companies. 

INDI.\NAPUL1S,  INI). — The  W.  H.  Schott  Coiniiany,  of  tihicago. 
Ill.,  has  been  admitted  to  do  business  in  Indiana.  The  comiiany  is 
capitalized  at  $300,000  and  proiMises  to  make  a  specialty  of  designing  and 
constructing  electric  plants,  central  heating  plants,  industrial  heating 
plants  and  overheail  and  underground  electrical  construction  work. 

J.  \\ .  Fesler,  725  Newton  Clayimol  Building.  Indianapolis.  Ind.,  is  the 
.'state  representative. 

JASPER,  IND. — Bids  will  be  received  at  the  electric  light  office  in 
Jasper,  up  to  7:30  p.  m.,  .\ug.  21,  by  the  board  of  trustees,  for  the 
construction  of  an  addition  to  the  electric-lighting  system,  according  to 
plans  and  siiecitications  prepared  by  .\rchitect  .M.  F.  Durlauf,  and  which 
are  on  file  wi*'-  the  town  clerk. 

KENDALLVILLE,  IND. — The  City  Council  has  awarded  the  contract 
for  ornamental  lamp  standards  for  the  boulevard  lighting  system,  to  be 
installed  in  the  business  district,  to  the  Western  Gas  Construction  Com¬ 
pany,  of  Ft.  Wayne,  Ind.  From  forty  to  sixty  posts,  to  cost  $42.80  each, 
will  be  used. 

L. VWRENGEBURG,  IND — The  construction  of  an  electric  railway 
between  Osgood  and  Versailles  is  planned,  nearly  all  of  the  right-of-way 
privileges  having  been  obtained  along  the  proposed  route.  Those  in¬ 
terested  in  the  proposition  are  J.  L.  Phillips,  Clinton,  Mo.,  and  Julius  K 
Wayland,  Gerard,  Kan. 

M. \R10N,  IND. — A  new  electric-light  plant  ts  to  be  installed  in  this 
city  to  take  the  place  of  the  one  -Ustroyed  by  fire  some  time  ago,  the 
contract  for  the  construction  of  a  new  nuilding  having  been  awarded  by 
the  City  Council  to  J.  H.  Waldron.  Two  new  electrically  driven  pumps 
will  be  substituted  for  the  steam  pumps  formerly  in  service. 

NOBLESVILLK,  IND. — .\n  order  for  the  sale  of  the  White  River 
Light  &  Power  Comiiany  on  Aug.  15,  at  the  office  of  the  Wainwright 
Trust  Company,  of  Nohlesville,  has  been  issued  by  the  United  States 
referee,  the  concern  having  passed  into  the  hands  of  a  receiver  and 
ll'.ence  into  the  Bankri-pt  Court.  An  upset  pi  ice  ot  $30.0i)0  has  been 
placed  by  the  referee,  ami  the  requirement  made  that  the  successful 
bidder  shall  deposit  $5,000  in  a  certified  check  or  ca>h  with  his  bid, 
the  balance  of  the  purchase  money  to  be  paid  within  tiflecii  days,  .\bout 
$150,000  has  been  expended  by  the  White  River  Company  on  its  hydro¬ 
electric  development  o.i  the  White  River,  and  it  is  estimated  that  about 
$75,000  will  be  re-iuired  to  complete  the  plant.  The  company  owns 
seventy-live  acr-js  .if  land  in  fee,  160  ft.  of  concrete  dam  has  been  built 
and  the  turliine  chambers  are  partially  completeil.  The  plant  is  equipiied 
vith  406  hp  in  boilers,  a  300-kw  turbogenerator  set  and  condensing 
apparatus,  all  ot  modern  make  and  in  good  condition.  Transmission 
lines  are  built  to  Nohlesville,  a  distance  of  two  miles,  and  a  distribution 
rystem  covers  the  city. 

PRINCETON.  INI).— Plans  are  being  jirepared  by  the  (  ity  Council 
for  the  installation  of  cluster  lamps  around  the  public  sf|uare  and  in  the 
principal  business  street. 

SHIRLEY,  IND. — An  electric-light  system  is  being  installed  on  Main 
Street  by  the  local  business  men.  Electricity  for  maintaining  the  lamps 
will  be  supplied  by  the  Indianapolis,  New  Castle  &  Toledo  Traction 
Company. 

CL.\RION,  IOWA. — The  electric-light  plant  at  this  city,  owned  by 
Carr  &  Mozingo,  has  been  destroyed  by  fire. 

INDEPENDENCE,  I.\. — The  ccntract  for  new  equipment  for  the 
electric  plant  is  reported  to  have  been  awarded  to  the  Allis-Chalmers 
Company,  Milwaukee,  Wis.,  the  price  being  $11,000. 
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KKOKUK,  lA. — It  is  reported  that  Sargeant  &  Lundy,  Chicago,  have 
transferred  to  the  Stone  &  Webster  Construction  Company,  of  Boston, 
the  public  utilities  of  Keokuk,  including  the  electric  light  and  gas  plants, 
street  railway  system  and  the  Keokuk  &  Warsaw  Interurban  Line,  the 
ccfsideration,  however,  not  being  made  public.  Lighting  and  street 
railway  franchises  in  Keokuk  were  recently  granted  to  Stone  &  Webster, 
and  it  is  understood  that  several  hundred  thousand  dollars  will  be  ex¬ 
pended  in  the  extension  and  improvement  of  the  public  utility  plants 
thus  acquired.  A.  D.  Ayers,  who  has  been  local  manager  for  the  Chi¬ 
cago  interests,  will  be  retained  in  that  capacity  by  the  new  owners. 

NEWTON,  I  A. — The  contract  for  the  construction  of  the  municipal 
jilant  at  this  city  has  been  awarded  to  Eastmine  &  Stines,  of  Newton, 
for  $13,700. 

G.MtOEN  CITY,  K.\N. — The  advisability  of  authorizing  a  •  $40,000 
bond  issue,  the  proceeds  to  be  utilized  for  the  installation  of  a  municipal 
electric-light  plant,  is  being  considered  by  the  citizens  of  Garden  City. 

GREENSBURG,  KAN. — Contracts  have  been  awarded  by  the  City 
Council  for  equipment  for  the  proposed  municipal  electric-light  plant. 
The  electrical  equipment  will  be  furnished  by  the  United  Electrical 
Company,  of  Wichita,  Kan.,  and  the  Sheffield  Gas  Power  Company,  of 
Kansas  City,  Mo.,  will  supply  two  50-hp  solar  oil  engines.  J.  W.  Rigby, 
of  Wichita,  Kan.,  has  been  engaged  as  electrical  engineer. 

M.\.\1L\TTAN,  K.AN. — The  .Manhattan  Interurban  Railway  Company 
is  planning  to  construct  an  electric  railway  from  Manhattan  to  Ft. 
Kiley,  at  wliich  point  it  will  connect  with  the  line  running  between  b'l. 
Kilcy  and  Junciion  City,  making  a  continuous  line  from  Manhattan  to 
Junction  C  ity,  a  lisi ance  of  J4  miles. 

NEODESILA,  KAN. — .At  a  meeting  of  the  city  commissioners  the  new 
electric  lighting  plant,  for  which  the  city  voted  $12,000  in  bonds,  was 
accepted,  and  it  is  now  the  property  of  the  city. 

COVINGTON,  KY. — The  Covington  Industrial  Club  has  petitioned 
the  Board  of  -Aldermen  to  install  an  ornamental  street-lighting  system 
on  Madison  -Avenee  and  Pike  Street.  Efforts  are  being  made  to  have 
cluster  lamps  erected  on  the  main  thoroughfares  in  the  city. 

LOUISVILLE,  KY. — Arrangements  have  been  completed  by  the 
Kentucky  Electric  Company  to  take  over  the  contract  for  lighting  the 
Galt  House.  It  was  lirst  proposed  to  rebuild  the  electric  plant  in  the  liotel, 
which  would  have  cost  $65,000  and  $24,000  a  year  to  maintain.  r  ne 
stockholders  decided  to  abandon  the  private  plant  and  contract  with  the 
Kentucky  Electric  Company  for  electrical  service. 

LOUISVILLE,  KA'. — Permission  has  been  granted  to  the  Federal 
Sign  System  by  the  Board  of  Public  Works  to  erect  boulevard  lamps 
on  Jefferson  Street,  between  Second  and  Third  Streets,  and  between 
lliird  and  Fourth  Streets,  electricity  for  the  former  to  be  supplied  by 
the  Kentucky  EUctric  Company  and  for  the  latter  by  the  Louisville 
Lighting  Company.  The  lamps,  which  are  to  be  mounted  on  standards 
in  clusters  of  five  lamps  to  the  standard,  arc  to  be  erected  without 
expense  to  the  city  and  removed  should  the  installation  be  passed  upon 
unfavorably  by  the  board.  On  the  other  hand,  should  the  lighting  sys¬ 
tem  prove  satisfactory,  permission  will  be  sought  by  the  EVderal  Sign 
Company  to  install  similar  standards  along  various  other  business  streets 
of  the  city,  the  expense  to  be  borne  by  the  merchants  benefited. 

RANGEl.EY,  M.AINE. — The  building,  boilers  and  engine  which  have 
been  tised  at  the  elect’  ic-light  plant  at  this  city,  together  with  the  land 
on  which  the  plant  is  located,  have  been  purchased  by  William  Tom¬ 
linson  from  the  Ktmpton  Lumber  Company.  Mr.  Tomlinson  has  also 
leased  the  generator,  electric-light  poles  and  wires  of  Mr.  Benson,  of 
Lewiston,  with  the  privilege  of  buying  them,  and  will  operate  the  plant. 

RICIlMONn,  M.AINE. — The  Board  of  Selectmen  has  entered  into  a 
contract  with  the  Central  Maine  Power  Company  for  lighting  the  streets 
of  the  town  with  electricity.  The  company  will  soon  begin  work  on  the 
erection  of  the  transmission  line  from  Gardiner  to  Richmond.  The  con¬ 
tract  is  for  a  period  of  ten  years  and  provides  for  seventy-one  25-cp 
incandescent  lamps. 

B.ALTIMORE,  MD. — Orders  have  been  placed  by  the  Baltimore  &  Ohio 
Railroad  Company  with  the  United  States  Electric  Company  for  forty 
complete  telephone  station  equipments  for  the  extension  of  its  telephone 
train-dispatching  service  from  Clarksburg  to  Salem. 

CONCORD,  MASS. — The  Municipal  Light  Board  has  decided  to 
reduce  the  rate  for  electricity  for  commercial  and  domestic  lighting  from 
10  cents  to  9  cents  per  kw-hour;  no  change  will  be  made  in  the  price 
for  cooking  and  heating  purposes,  which  is  4  cents  per  kw-hour;  for 
lighting  the  municipal  buildings  the  rate  is  6  cents  per  kw-hour.  Re¬ 
newals  are  furnished  of  all  gem  lamps  free  of  charge  and  of  carbon 
lamps  up  to  8  cp.  An  appropriation  is  made  by  the  town  of  $5,000  for 
the  street-lighting  system,  which  consists  of  940  incandescent  lamps, 
operated  3200  hours.  A.  W.  Lee  is  manager  of  the  municipal  electric- 
light  plant. 

F.ALL  RIVER,  M.ASS. — The  officers  of  the  Bradford  Durfee  Textile 
School  have  lieen  notified  that  the  Legislature  has  appropriated  $53,000 
for  the  school,  which  is  now  available.  Of  this  sum  $27,000  is  to  be  used 
for  running  expenses  and  $27,000  for  erection  of  an  addition  to  the 
school,  the  construction  of  power  house  and  new  equipment,  establishing 
a  new  designing  department  and  purchase  of  additional  equipment  for 
the  engineering,  electrical  and  weaving  departments. 

FR.ANKLIN,  M.ASS. — It  is  the  intention  of  C.  D.  Parker  &  Company, 


who  recently  took  over  the  plant  and  holdings  of  the  Union  Electric 
Light  Company,  of  Franklin,  as  well  as  the  property  of  the  Foxboro 
Electric  Company,  to  construct  a  transmission  line  from  Franklin  to 
E'oxboro  and  to  Jiscontinue  the  steam  plant  which  is  at  present  in  ojiera- 
tion  at  the  latter  city. 

GRANBY,  MASS. — The  South  Hadley  Falls  Electric  Company  is  mak¬ 
ing  investigations  with  a  view  of  extending  its  transmission  lines  to 
Granby.  The  company  is  ready  to  extend  its  system  if  sufficient  business 
is  guaranteed. 

LEE,  MASS. — It  is  stated  that  Carl  Wurtzbach  and  Alex.  G.  Uptc- 
graff,  of  Lee,  are  interested  in  a  plan  tc  increase  the  equipment  of  the 
Lee  electric  plant,  to  secure  energy  from  the  Monument  Mills  Company 
and  to  furnis.h  service  for  Lee  and  I.enox  and  some  of  the  large 
country  estates.  The  present  plans  cail  for  the  building  of  a  6000-volt 
transmission  line. 

MILLBURA',  M.ASS. — The  contract  for  the  new  substation  of  the 
Worcester  Suburban  Electric  Company,  on  Grafton  Street,  has  been 
awarded  to  E.  U.  Ward,  of  Worcester,  and  work  will  be  commenced  at 
an  early  date.  It  is  stated  that  the  new  station,  which  will  cost  in  the 
neighborhood  of  $5,000,  is  to  be  supplied  with  modern  equipment.  The 
generating  station  of  the  company,  which  has  recently  contracted  with 
the  town  of  .-Auburn  to  furnish  electricity  for  lighting  the  streets,  is 
located  at  Uxbridge,  and  energy  -will  be  transmitted  from  that  point  to 
Millbury. 

SHELBURNE  F.ALLS,  M.ASS. — It  is  expected  that  work  on  the  con¬ 
crete  dam  to  be  built  by  the  Chase  •md  Harriman  interests,  which  is  to 
replace  the  wooden  structure  which  now  furnishes  hydroelectric  energy 
to  the  Lamson  &  Goodnow  Manufactcring  Company  at  Shelburne  Falls, 
will  be  commenced  in  a  few  days.  During  tlic  ptccess  of  construction 
energy  for  operating  the  Lamson  &  Goodnow  plant  will  be  transmitted 
from  the  larj;e  power  station  near  BrattleLoro,  A't. 

UXBRIDGE,  M.ASS. — The  Worcester  Suburban  Electric  Company  ex¬ 
pects  to  install  in  the  new  addition  'Ahich  is  being  made  to  its  plant  on 
Depot  Street  one  2000-hp  steam  turbine  and  two  400-hp  Edge  Moor 
boilers. 

AA’t )Rt  E.STER,  M.ASS. — .A.  S.  Lowell,  president  of  the  A.  S.  Lowell 
('omp.Tiiy,  lias  purchased  the  property  of  the  .A.  S.  Lowell  Company  and 
hereafter  the  concern  will  be  operated  by  him.  The  reason  for 
the  chr  nge  was  the  refusal  of  the  Massachusetts  Gas  and  Electric 
Light  Commission  to  approve  the  franchise  which  the  Board  of  .Aider- 
men  granted  Mr.  Lowell  to  lay  a  conduit  across  Foster  Street  from  the 
Lowell  Building,  in  which  he  has  a  private  electric  plant,  to  light  the 
Lowell  store  at  the  corner  of  Main  and  Foster  Streets.  The  claim  was 
made  that  the  party  owning  the  electric  plant  and  the  store  was  not  the 
same  party;  the  AA'orcester  Electric  Light  Company  claimed  that  the  ap¬ 
proval  of  the  contract  would  mean  the  approval  of  a  second  concern  to 
sell  electricity  in  AA'orcester,  which  the  commission  upheld.  Mr.  Lowell 
proposes  to  apply  to  the  commission  for  another  franchise. 

B.AR.AG.A,  MICH. — The  Oscar  Claussen  Engineering  Company,  St. 
Paul,  Minn.,  has  been  selected  as  consulting  engineer  in  connection 
with  the  installation  of  water  works  and  electric-light  plant  at  Baraga. 

DF'.TROIT.  MKTI. — The  Consolidated  Light  &  Power  Company,  which 
is  capitalized  at  $100,000,  the  land  value  of  the  property  held  by  the 
company,  has  been  organired  in  Michigan  for  the  purpose  of  erecting 
and  operating  hydroelectric  plants  on  the  Chippewa  River.  Energy 
will  be  generated  and  distributed  to  about  thirty  towns,  among  them 
Midland,  Ionia,  St.  Johns,  Ithaca  and  Mount  Pleasant.  The  company 
now  has  two  dams  across  the  Chippewa  River,  and  contemplates  the 
construction  of  seven  more.  The  officers,  all  Detroit  men,  are;  Presi¬ 
dent,  J.  L.  Hudson;  vice-president  and  general  manager,  Charles  S. 
.Abbott;  secretary,  Robert  Tannerhill;  treasurer,  F.  R.  Ross. 

S.AGIN.-AVV,  MICH. — Judge  .-Angel,  of  the  United  States  District 
Court  of  Eastern  Michigan,  on  July  27  handed  down  a  decision  making 
the  injunction  permanent  which  the  Saginaw  Power  Company  secured 
against  the  city  of  Saginaw,  restraining  the  Board  of  Public  AA'orks 
from  removing  its  poles,  wires,  conduits,  etc.,  from  the  steets  after  the 
Bartlett  Illuminating  Company’s  franchise  was  declared  forfeited  last 
.August.  Owing  to  the  failure  of  the  city  and  the  Bartlett  Illuminating 
Company  to  reach  an  agreement  for  an  adjustment  of  rates,  and  the  an 
nouncement  that  the  Saginaw  Power  Company  had  purchased  the 
physical  properties  of  the  Bartlett  company  and  would  do  business  in 
Saginaw  under  the  Eastern  Michigan  Power  Company’s  franchise,  the 
City  Council  adopted  a  resolution  calling  for  the  removal  of  poles,  etc., 
and  the  injunction  in  the  United  States  Court  followed.  There  is  pend¬ 
ing  in  the  Circuit  Court  of  Saginaw  County  a  case  of  the  people  against 
the  Bartlett  Illuminating  Company,  the  Saginaw  Power  Company  and 
the  Eastern  Michigan  Power  Company  to  dissolve  the  corporation  on  the 
ground  that  it  is  a  monopoly. 

ALBERT  LEA,  AlINN. — It  is  reported  that  the  Northwestern  Tele¬ 
phone  Exchange  Company  will  expend  about  $10,000  in  placing  its 
wires  in  conduits. 

LITTLE  FALLS,  MINN. — A  fire  at  the  plant  of  the  Little  Falls 
AA’ater  Power  Company,  due  to  a  short  circuit  on  the  switchboard, 
caused  several  thousand  dollars  damage.  The  switchboard  was  entirely 
destroyed,  and  considerable  damage  done  to  two  500-kw  generators.  A 
small  generator  is  now  furnishing  electricity  to  light  the  city. 
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MAYN.'XRl),  MINN. — There  is  a  movement  on  foot  in  this  city  looking 
toward  the  installation  of  a  municipal  electric-light  plant. 

BRANSON,  MO. — Surveys  are  being  made  for  locating  the  site  for 
the  White  River  dam.  It  is  proposed  to  locate  the  proposed  dam  and 
erect  a  hydroelectric  plant  about  5  miles  from  Branson.  Electricity 
generated  at  the  plant  will  be  transmitted  to  Springfield,  a  distance  of  35 
miles.  M.  L.  Holman  and  John  .\.  I^ird  arc  making  preliminary  sur¬ 
veys.  • 

ST.  LOITS,  MO. — It  is  reported  that  bids  will  be  received  by  the 
Board  of  Public  Improvements,  William  T.  Findly,  secretary,  300  New 
City  Hall,  until  12  noon,  .\ug.  15,  for  furnishing  and  erecting  electric 
and  gas-lighting  fixtures  in  the  Municipal  Court  Building. 

ST.  LOUIS,  MO. — Preparations  are  being  made  for  the  construction 
of  a  power  house  in  West  Walnut  Manor.  The  proposed  plant  will  be 
located  on  land  contiguous  to  the  Wabash  Railroad  tracks  and  will  supply 
electricity  in  West  Walnut  Manor  and  also  to  operate  the  proposed 
street  car  line  which  is  to  connect  the  new  subdivision  with  the  Belle- 
fontaine  and  the  L’nion  .\venue  car  lines  at  Walnut  Park. 

BUTTE,  MONT. — The  Butte,  .\naconda  &  Pacific  Railway  Company, 
it  is  said,  has  decided  to  discard  steam  power  and  equip  its  railway  for 
electrical  operation,  which  will  involve  an  expenditure  of  about  $1,000,000. 

GL.XSGOVV^,  MONT. — The  city  of  Glasgow  is  contemplating  the  in¬ 
stallation  of  an  ornamental  street-lighting  system  and  would  1  ke  to  r.'- 
ceive  prices  on  lamp-posts,  ggiving  weights,  cuts  and  equipment.  E.  S. 
Severance  is  city  engineer. 

HELEN.\,  MONT. — Steps  have  been  taken  by  the  City  Council  for  the 
installation  of  a  system  of  cluster  lamps  on  all  streets  in  the  business 
district  of  the  city. 

BURLINGTON,  N.  J. — .\  special  election  for  the  purpose  of  voting 
on  the  installation  of  a  municipal  electric-light  system  has  been  called 
for  Sept.  6.  The  alliged  high  rates  and  poor  service  since  the  plant 
passed  under  the  control  of  the  Public  Service  Corporation  is  stated  to 
have  precipitated  this  action. 

MONTCLAIR,  N.  J. — Negotiations  are  under  way  between  the  Town 
Council  and  the  Public  Service  Corporation  for  lighting  the  streets  of  the 
town  by  electricity. 

BROOKLYN,  N.  Y. — The  contract  for  installing  electric  equipment 
in  Public  School  168,  located  on  Throop  Avenue,  between  Bartlett  and 
Whipple  Streets,  Brooklyn,  N.  Y.,  has  been  awarded  to  T.  Frederick 
Jackson,  Inc.,  New  York,  N.  Y.,  for  $9,845. 

BUFF.\LO,  N.  Y. — The  Sisters  of  Mercy,  1475  ,-\bbott  Road,  Buffalo, 
N.  Y.,  have  awarded  the  contract  for  construction  of  power  plant  for 
the  Mother  House  of  the  onler  at  Abbott  Road  and  Red  Jacket  Parkway 
to  Mosier  &  Summers,  1266  Seneca  Street,  Buflalo,  N.  Y.,  to  cost 
$10,000. 

C.-\TSKILL,  N.  Y. — Because  of  alleged  dissatisfaction  as  regards 
both  the  service  rendered  and  the  rates  charged,  it  is  stated  that  the 
citizens  of  Catskill  are  considering  the  installation  of  a  municipal  elec¬ 
tric-light  plant. 

DOLGEVTLLE,  N.  Y. — The  P.  B.  McCaghey  Company,  of  Little  Falls, 
N.  Y.,  has  secured  the  contracts  for  replacing  wooden  dams  in  Dolge- 
ville  and  Newport  with  concrete  structures.  The  dam  in  Newport  will 
be  9  ft.  in  height  and  will  supply  power  to  operate  the  electric-light  and 
power  plant  and  other  industries  in  that  district.  The  dam  in  Dolgeville 
is  owned  by  the  .\merican  Felt  Company  and  will  be  7  ft.  high. 

H.\RTWICK,  N.  Y. — Pei  mission  has  been  granted  by  the  Public 
Service  Commission  to  the  Hartwick  Power  Company  to  erect  poles  and 
string  wires  in  the  lighting  district  of  Hartwick. 

M.-\LONE,  N.  Y. — Bids  will  be  received  by  John  P.  Badger,  president 
of  Board  of  Trustees  North  New  York  Institution  for  Deaf  Mutes, 
.Malone,  N.  Y.,  until  .\ug.  16  for  construction,  including  heating,  plumb¬ 
ing  and  electric  work  for  the  administration  building,  including  altera¬ 
tions  in  existing  rear  extension,  and  for  two  dormitory  buildings  for  boys 
and  gris  at  the  Northern  Institution  for  Deaf  Mutes,  Malone,  N.  V. 
Drawings  and  specifications  may  be  consulted  and  blank  form  of  proposal 
obtained  at  the  Northern  Institution  for  Deaf  Mutes,  Malone,  N.  Y.,  and 
at  the  office  of  Franklin  B.  Ware,  State  Architect,  .Mbany,  N.  Y.  Copies 
of  plans  and  specifications  may  be  obtained  upon  application  to  the  State 
.Architect. 

NEW  YORK,  N.  Y. — The  contract  for  furnishing  and  installing  boilers 
and  accessories  in  power  house  of  the  Metropolitan  Hospital,  Blackwell’s 
Island,  has  been  awarded  to  Osborne  Rae  &  Company,  241  West  Forty- 
first  Street,  New  York,  N.  Y.,  for  $12,521. 

NEW  YORK,  N.  Y. — Bids  will  be  received  by  the  Department  of 
Public  Charities,  foot  of  East  Twenty-sixth  Street,  New  York,  N,  V., 
until  .Aug.  15  for  furnishing  all  material  and  labor  for  certain  excava¬ 
tion,  masonry,  steel  and  iron  work,  painting  and  plumbing  work,  power 
work  and  machinery,  refrigerating  work,  electric  work  and  all  the  other 
work  in  connection  with  the  completion  of  an  administration  building,  a 
surgical  pavilion  and  dining-hall  building,  a  service  tunnel  and  covered 
corridor  connecting  buildings,  ambulance  and  laundry  building  and  also 
power  work  and  machinery,  etc.,  for  six-ward  pavilions,  now  under  con¬ 
tract,  for  the  Seaview  Hospital,  situated  on  the  property  of  the  Depart¬ 
ment  of  Public  Charities,  in  the  borough  of  Richmond,  N.  Y.  Blank 
forms  and  further  information  may  be  obtained  at  the  office  of  Raymond 
E.  Almirall,  185  Madison  .Avenue,  New  York,  N.  Y.,  architect,  where 


plans  and  specifications  may  be  seen.  Michael  J.  Drummond  is  com¬ 
missioner  of  public  charities. 

SAND  LAKE,  N.  Y. — A  franchise  has  been  granted  by  the  Public 
Service  Commission,  Second  District,  to  the  Wynantskill  Hydroelectric 
Company  for  the  construction  of  an  electric  generating  plant  at 
Wynantskill  Creek  in  the  town  of  Sand  Lake.  Work  on  the  plant,  which 
is  to  supply  electricity  to  West  Sand  Lake,  Snyder’s  Lake,  Reichard’s 
Lake,  Averdl  Pa.k,  Sand  Lake,  Crooked  Lake,  Burden  Lake  and  other 
towns  in  tl.e  vicinity,  v.  ill  be  commenced  at  once. 

W.ARS.AW,  N.  Y. — The  Village  Trustees  have  awarded  a  contract  to 
the  Warsaw  Gas  &  Electric  Company  for  lighting  the  streets  of  the  village 
for  a  period  of  five  years.  Under  the  terms  of  the  contract  the  company 
is  to  furnish  thirty-two  arc  lamps  at  $75  each  per  year  and  forty  in¬ 
candescent  lamps  at  $15  per  lamp  per  year. 

SH.ALLOTTE,  N.  C. — The  Seaside,  Shallotte  &  Wilmington  Telephone 
Company,  it  is  reported,  is  making  arrangements  to  erect  a  telephone 
line,  25  miles  in  length.  Bids  for  construction  of  the  line  will  be  re¬ 
ceived  until  Aug.  25.  Walter  Leonard,  of  Supply,  N.  C.,  is  secretary. 

FESSENDEN,  N.  D. — It  is  the  intention  of  the  Maple  Leaf  Tele¬ 
phone  Company  to  extend  its  lines  in  Fessenden,  a  franchise  to  that 
end  having  been  granted  by  the  County  Board. 

P.AYNE,  OHIO. — .At  an  election  held  recently  the  proposition  to  issue 
bonds  for  the  purchase  of  the  local  electric-light  plant  and  the  installation 
of  a  water-works  system  was  carried.  The  cost  of  the  electric  plant  is 
e.stimated  at  $9,700  and  the  water-works  at  $17,000. 

MULDROW,  OKL.\. — It  is  reported  that  the  city  is  conteiiijilating 
calling  an  election  to  vote  on  the  proposition  to  issue  bonds  for  the 
ir ■•tallation  of  electric-light  and  water-works  systems  in  Muldrow. 

-MUSKOGEE,  OKL.A. — Sealed  bids  will  be  received  by  the  City  Coun¬ 
cil  of  Muskogee,  Okla.,  until  Aug.  29  for  furnishing  and  erecting  the 
following  pumping  machinery:  One  1,600,000-gal.  low-lift  centrifugal 
pump;  one  1,600,000-gal.  high-lift  centrifugal  pump,  and  one  1,300,000- 
gal.  high-lift  centrifugal  pump.  Bids  will  be  received  alternately  for 
direct  connection  with  electric  motors  and  steam  turbines.  Specifications 
may  be  obtained  at  the  office  of  the  city  engineer  or  at  the  office  of 
.Alexander  Potter,  114  Liberty  Street,  New  York,  N.  A’.,  consulting  en¬ 
gineer.  All  bids  to  be  addressed  to  E.  H.  I'leming,  city  clerk. 

.ASHL.AND,  ORE. — It  is  stated  that  the  franchise  of  the  .Ashland 
Electric  Light  &  Power  Company  has  been  revoked,  and  that  the  city’s 
municipal  plant  will  soon  be  in  operation. 

KL.AM.ATH  FALLS,  ORE. — The  Siskiyou  Electric  Power  &  Light 
Company,  of  A'reka,  Cal.,  which  recently  acquired  control  of  the  local 
power  plants  in  this  city,  contemplates  the  construction  of  a  transmission 
line  from  its  Fall  Creek  plant  to  Klamath  Falls. 

MONROE,  ORE. — It  is  reported  that  the  Welch  interests  are  planning  ■ 
to  equip  the  Carver  railway  from  Corvallis  to  Monroe  at  once  for  elec¬ 
trical  operation  and  to  push  the  completion  of  the  line  from  Monroe  to 

Eugene. 

MOSIER,  ORE. — Arrangements  are  being  made  by  the  Pacific  Light 
&  Power  Company  to  erect  a  transmission  line  to  Mosier  to  supply  elec¬ 
tricity  for  lamps  and  motors  in  this  town. 

ONT.ARIO,  ORE. — Plans  are  being  made  by  the  Ontario  Nyssa  Irriga¬ 
tion  Company  for  building  an  irrigation  system  to  irrigate  10,000  acres  of 
land  between  Ontario  and  Nys.sa.  It  is  understood  that  funds  have 

been  provided  for  the  construction  of  the  Shoestring  ditch  and  the  in¬ 

stallation  of  an  1800-hp  electric  pumping  plant.  The  ofticers  of  the 
company  are:  A.  W.  Trow,  president;  E.  M.  Grieg,  vice-president;  E. 
H.  Test,  secretary,  and  W.  H.  Doolittle,  treasurer. 

PORTL.AND,  ORE. — Preparations  are  being  made  for  the  installation 
of  an  electric-light  system  in  Burlington,  the  industrial  suburb  on  the 
Spokane,  Portland  &  Seattle,  Northern  Pacific  and  United  Railways.  The 
power  station  has  been  completed  and  machinery  will  soon  be  installed. 

CHESTER,  P.-\. — The  A.  P.  Wittenian  Company,  Fourth  and  Booth 
Streets,  Chester,  Pa.,  is  building  a  new  power  house,  40  ft.  x  50  ft.  A 
150-kw  generator  will  be  installed. 

JOHNSTOWN,  P.\. — Plans  are  being  made  for  substituting  electricity 
for  steam  as  the  motive  power  for  operating  the  Cambria  Incline  Plane 
in  the  near  future.  Energy  for  operating  the  cars  will  be  furnished  by 
the  power  plant  of  the  Cambria  Steel  Company.  The  steam  plant  will  be 
abandoned. 

LANCASTER,  P.A. — The  property  of  the  Manheim  &  Mount  Joy 
Electric  Light  Company  has  been  purchased  by  the  .Susquehanna  Rail¬ 
way  &  Light  Company.  The  company  supplies  electrical  service  in  Man- 
htim  and  Mount  Joy. 

ME.ADVILLE,  P.A. — The  Northwestern  Pennsylvania  Railway  Com¬ 
pany  has  placed  contracts  with  the  General  Electric  Company,  of  Schenec¬ 
tady,  N.  Y.,  for  three  generators,  two  for  the  power  plant  in  Meadville 
and  one  for  the  Harmonsburg  substation,  to  cost  $15,500.  The  greater 
portion  of  the  increased  output  of  the  plant  will  be  Utilized  on  the 
Cambridge  Springs  line,  which  the  company  has  recently  taken  over.  It 
is  proposed  to  install  new  motors  in  the  present  cars  and  make  other 
improvements  to  the  service. 

MILTON,  P.A. — It  is  reported  that  plans  are  being  prepared  by  Henry 
&  West,  of  Philadelphia,  Pa.,  who  control  the  United  Light  &  Power 
Company,  of  Milton,  Pa.,  for  consolidating  all  the  light  and  power  prop¬ 
erties  between  and  including  Milton  and  Sunbury  into  one  company. 
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to  be  capitalized  at  $2,000,000.  The  proposed  new  corporation  will  take 
over  the  following  electric  and  gas  plants:  Edison  and  Middle  Creek 
Electric  Illuminating  Companies,  Sunbury  Light  &  Power  Company, 
Sunbury  Gas  Company,  Northumberland  Electric  Illuminating  Company, 
the  United  Ijght  &  Power  Company,  of  Milton,  and  the  leasehold  of  the 
ITnited  Light  &  Power  Company  and  of  the  Lewisburg  Electric  Light 
Company,  of  Lewisburg,  for  a  period  of  ninety-nine  years. 

NANTY  GLO,  P.\. — Improvements  representing  an  expenditure  of 
over  $25,000  are  under  way  at  the  plant  of  the  Nanty  Glo  Light,  Heat 
&  Power  Company,  the  controlling  interest  in  which  was  recently  ac¬ 
quired  by  Ebensburg  capitalists.  The  plans  for  the  new  work,  which 
are  being  prepared  by  C.  C.  Dovey,  of  the  Swank  Building,  include  the 
construction  of  a  modern  brick  power  house,  of  sufficient  size  to  accom¬ 
modate  six  900-hp  boilers  and  three  2220-volt  alternators.  In  addition 
to  supplying  electricity  for  lamps  in  Nanty  Glo,  the  company  will  also 
supply  motor  service  to  the  nearby  mines.  The  officers  of  the  company 
are:  President,  T.  P.  Burns,  Nanty  Glo;  secretary  and  treasurer,  Walter 
Jones,  Ebensburg.  These,  in  addition  to  T.  Stanton  Davis,  Ebensburg; 
E.  B.  Nairn  and  Ed.  Smith,  of  Nanty  Glo,  comprise  the  board  of  di¬ 
rectors.  The  offices  are  in  the  Cambria  Trust  Company’s  Building, 
Ebensburg. 

NEW  CASTLE.  PA. — It  is  the  intention  6f  the  Mahoning  & 
Shenango  Valley  Railway  to  enlarge  its  generating  station  and  install 
new  e<piipnient  at  Sharon. 

SllICKSHINNY,  PA. — Negotiations  have  been  completed  whereby  the 
municipal  electric-light  plant  will  be  abandoned  and  electricity  for  operat¬ 
ing  the  local  system  will  be  obtained  from  the  Luzerne  County  Gas  & 
Electric  Company,  of  Plymouth,  Pa.  The  service  from  the  municipal 
electric  plant  has  been  unsatisfactory  for  some  time  and  was  available 
at  night  only.  The  price  paid  for  the  plant  is  said  to  be  about  $10,000. 


Johnson  has  deposited  $25,000  to  the  credit  of  the  city,  as  a  guarantee 
that  the  dam  and  hydroelectric  plant  will  be  constructed  in  accordance 
with  the  contract  and  specifications  as  agreed  upon  by  him  and  the  city 
commissioners.  The  proiwsed  cost  is  $1,600,000.  As  stated  in  our  issue 
of  July  15,  the  City  Council  has  already  accepted  the  proposition  as 
made  by  Mr.  Johnson. 

BUCKHOLTS,  TEX. — It  is  reported  that  Dr.  VV.  R.  Newton,  of  Buck- 
holts,  Tex.,  would  like  to  receive  estimates  of  cost  of  installation  of  an 
electric-light  plant  for  a  sanitarium.  The  cost  of  the  sanitarium  is  esti¬ 
mated  at  $10,000. 

SAN  .\NTONIO,  TEX. — The  Medina  Irrigation  Company,  headed  by 
Dr.  F.  S.  Pearson,  of  New  York,  has  enlarged  its  plans  for  irrigating 
lands  in  different  parts  of  south  Texas.  In  addition  to  the  large  dam 
which  it  will  erect  across  the  Medina  River,  mention  of  which  has  al¬ 
ready  been  made  in  these  columns,  it  has  filed  water  rights  on  the 
Guadalupe  River  at  points  9  and  12  miles  above  Kerrville.  Two 
auxiliary  terminals  will  be  constructed  at  the  latter  places  for  the 
purpose  of  storing  water  for  the  irrigation  of  30,000  acres  of  land,  in 
addition  to  the  100,000  acres  to  be  irrigated  in  the  valley  of  the  Medina 
River.  The  cost  of  the  dams  and  canal  system  near  Kerrville  will  be 
approximately  $2,000,000.  V\  atcr  rights  on  the  Frio  and  Nueces  Rivers 
in  Uvalde  County  have  also  been  filed,  and  two  other  large  dams  will  be 
erected.  The  enlarged  plans  bring  the  estimated  cost  ot  the  work  up  to 
$12,000,000. 

TIOGA,  TEX. — It  is  stated  that  the  Commercial  Club,  of  Tioga. 
Texas,  is  formulating  plans  for  the  coiistruction  of  an  intcrurb?.n  electric 
railway  to  run  from  McKinney  to  Gainesville,  a  distance  of  about  fifty 
miles.  The  proposition  is  meeting  with  favor  in  the  towns  along  the 
projKised  route,  and  a  company  to  carry  out  the  project  will  soon  be 
ci  ganized. 


WILKES-BARRE,  P-\. — The  Central  Poor  Directors  are  reported  to 
have  awarded  a  contract  on  .\ug.  3  for  furnishing  the  new  electric 
eirgine,  .generator,  switclibcard  and  other  a|)|i]iances  to  E.  F.  Roth,  of 
\\  ilkes-Barre,  for  $6,956. 

EDGEFIEI.D,  S.  C. — The  proposition  to  issue  bonds  to  the  amount  ot 
$15,000,  the  proceeds  to  he  used  for  the  construction  of  an  electric-light 
jilant,  it  is  reported,  will  be  submitted  again  to  the  voters  on  .^ug.  21.  J. 
B.  McCrary  &  Company,  Empire  Building,  .Atlanta,  Ga.,  are  engineers; 
W.  H.  llarling  is  clerk  and  treasurer. 

ENOREE,  S.  C. — The  Enoree  Manufacturing  Company,  of  Enoree, 
S.  C.,  has  awarded  a  contract  to  the  Irwin  Electric  Company,  of  Spartan¬ 
burg,  S.  C.,  for  the  installation  of  a  100-kw  electric  plant.  Electricity 
generated  at  the  plant  will  be  used  to  operate  the  ginnery  and  for  lighting 
streets,  cotton  mill,  stores  and  residences  of  the  village.  The  plant  will  be 
ojM-rated  b>'  water-power.  General  Electric  equipment  will  be  installed. 

,  .•\ltcrnating<urrent  system  will  be  used.  It  is  expected  to  have  the  plant 
in  operation  by  .\ug.  15. 

L.\KE  CITY,  S.  C. — The  Farmers’  Union  Ginning  &  Manufacturing 
Company  is  reported  to  be  contemplating  the  installation  of  an  electric- 
light  plant. 

ORANGEBURG,  S.  C. — The  Commissioners  of  Public  Works  have 
l>laced  a  contract  with  the  Western  Electric  Company  for  an  engine  and 
generator  to  be  placed  in  the  water  and  electric-light  plant. 

RttCK  HILL,  S.  C. — .\rrangements  have  been  concluded  for  the  in- 
siallation  of  an  improved  system  of  ligl.ting  in  the  business  district  of 
Rock  Hill,  extending  from  the  post  office  to  Railroad  Avenue  on  Main 
Street.  There  will  he  nine  ornamental  cast-iron  posts  cn  each  side 
of  the  street,  spaced  75  feet  apart  and  surmounted  with  a  cluster  of  five 
tungsten  lamps. 

CH ATT.\NOOG.\,  TENX. — The  Georgia  Power  Company  is  making 
jireparations  to  extend  its  transmission  lines  from  Rome,  Ga.,  to  Chatta¬ 
nooga.  Tenn.  The  plant  of  the  company  is  located  at  Tallulah  Falls. 
Ga.  The  company  was  recently  granted  a  charter  by  the  State  of  Ten- 
r.e^sce.  The  company  is  capitalized  at  $100,000  and  the  incorporators  are: 
11.  P.  Boughton,  J.  E.  M.  Ellet,  L.  M.  Coleman,  W.  L,  Frierson  and 
Paul  Campbell. 

KNOXVILLE,  TENN. — Surveys  arc  being  made  by  the  Georgia 
Power  Company  for  the  erection  of  its  transmission  lines  from  the 
power  plant  at  Tallulah  Falls.  Ga.,  to  Knoxville.  Tenn.,  for  the  purpose 
of  supplying  electricity  in  Knoxville.  Work  has  begun  on  the  erection 
of  the  line  between  Tallulah  Falls,  Ga.,  and  Franklin,  N.  C. 

NASHNTI.LE.  TENN. — The  Nashville  Railway  Light  Company 

l  as  recently  purchascfl  from  P.yril  Douglas  the  site  of  the  latter's  old 
warehouse,  fronting  on  First  and  Second  .\venues,  the  company’s  in¬ 
tention  being  to  utilize  it  for  an  extension  to  its  present  power  iilant. 
However,  no  definite  statement  as  to  when  the  extension  will  be  made 
has  been  given  out. 

PE  rER.Slll’RG,  TENN. — The  question  of  establishing  an  eleciric-l'ght 
plant  in  Petersburg  is.  reported  to  be  under  consideration. 

.M’STIN.  TEX. — The  .\ustin  Electric  Railway  contemplates  the 
iMcnsion  of  its  lines  to  the  site  of  the  proposeil  dam  across  the  Colorado 
River,  about  three  miles  west  of  the  city. 

.-VUSTIN,  TEX. — .\  sntcial  election  will  be  held  in  this  *ity  on 
.\ug.  30.  for  the  inirpose  of  voting  on  the  proposition  of  William  D. 
Johnson,  of  llartforil.  Conn.,  head  of  the  Hydraulics  Properties  Com¬ 
pany,  of  New  York,  for  the  construction  of  a  dam  across  the  Colorado 
River  at  .\ustin  and  the  installation  of  a  hydroelectric  plant.  Mr. 


TYf.ER,  TEX. — 'IF.e  City  Council  has  closed  a  contract  with  the  Tyler 
Electric  Light  Company  for  a  large  number  of  additional  street  lamps. 

WILLS  POINT,  TEX. — .Arrangements  are  being  made  to  organize  a 
stock  company  in  Wills  Point  for  the  purpose  of  taking  over  the  local 
electric  plant,  which  was  burned  several  weeks  ago,  and  rebuilding  the 
same.  The  company  will  be  capitalized  at  $10,000.  The  directors  are: 
J.  H.  Human.  John  E.  Owens,  E.  A.  Russell,  W.  H.  Wingo,  B.  W.  Bruce, 
R.  W.  Garrett  and  W.  R.  Howell. 

FT.  MONROE,  V.A. — Bids  will  be  received  at  the  office  of  the  post 
quartermaster.  Ft.  Monroe,  Va.,  until  .Aug.  16  for  a  small  quantity  of 
miscellaneous  electrical  material  and  400  Star  screw  anchors.  Captain 
Curtis  G.  Rorebeck  is  post  quartermaster. 

RKHMOND,  \'.\. —  Apjdication  has  been  made  to  the  Council  Com¬ 
mittee  on  Electricity  by  the  A’irginia  Railway  &  Power  Company  for  per¬ 
mission  to  string  temporary  overhead  wires  from  Ninth  to  Cary  Streets 
to  the  new  Chesapeake  and  Ohio  First  National  Bank  skyscraper  site, 
where  it  is  proposed  to  use  electric  hoists  instead  of  the  old  style  steam 
t  ngines. 

SUNNYSIDE,  WASH. — The  Pacific  Power  &  Light  Company  has  de¬ 
cided  to  extend  its  transmission  lines  to  the  Garden  tracts  to  supply 
electricity  for  lamps  and  motors  in  that  section. 

MEN.ASHA,  WIS. — The  City  Council  has  awarded  contracts  for  new 
eipiipment  for  the  municipal  electric  plant  as  follows:  To  the  Diesel 
Engine  Company  for  a  22S-hp  engine  and  the  Wagner  Electric  Com¬ 
pany  for  a  200-kva  generator  and  switchboard.  The  cost  of  the  work 
is  estimated  at  about  $8,000. 

MILW.-XUKEE,  WIS. — .About  $1,000,000  is  to  be  expended  by  the 
Wisconsin  Telephone  Comiiany  in  the  erection  and  equipment  of  modern 
exchanges  at  Milwaukee,  Wauwatosa,  Beloit,  .-\ppleton  and  Fond  du  Lac. 

NORTH  F'RF'EDOM,  WIS. — It  is  stated  that  O.  Nelson  and  .Arthur 
A'oeck,  who  recently  took  over  the  plant  and  holdings  of  the  North 
I'reedom  Electric  Light  Company,  contemplali  making  extensive  improve- 
n  ents  in  the  newly  acquired  property. 

OSCEOL.A,  WIS. — The  plant  and  holdings  of  the  Osceola  Electric 
Light  Company  have  been  purchased  by  the  Minneapolis  General  Electric 
Company,  of  Minneapolis,  Minn.  Electricity  for  operating  the  local 
service  will  he  supplied  from  the  latter  company’s  plant  at  St.  Croix 
Falls.  -A  twenty-four-hour  service  will  be  furnished  for  both  lamps  and 
motors. 

R.ANDOM  L.AKE,  AATS. — The  citizens  have  voted  for  the  installation 
of  a  municipal  electric-light  plant. 

AA’YOCEN.A,  AVIS. — The  Columbia  County  Power  Company  is  plan¬ 
ning  to  establish  a  twenty-four-hour  .service  and  extend  the  transmis¬ 
sion  lines  to  Paidceville  and  Rio  to  supply  electricity  for  lamps  and 
motors. 

GOB.ALT,  ONT.,  C.AN. — The  plant  of  the  Northern  Ontario  Light  & 
Power  Company,  at  South  Porcupine,  which  was  recently  destroyed  by 
fire,  is  being  replaced  rapidly.  Larger  generators  have  been  ordered  and 
larger  boiler  equipment  is  being  provided  for.  The  south  end  steam 
plant,  in  which  large  transformers  will  be  installed,  will  be  kept  in 
reserve.  Frank  L.  Cody,  president  of  the  company,  announces  that 
energy  will  be  obtained  from  Sandy  Falls  within  six  weeks,  and  that  the 
transmission  line  is  to  be  run  from  South  Porcupine  to  the  end  of 
the  lake. 

N.AP.ANEF',  ONT..  CAN. — .At  an  election  held  recently  the  by-law- 
authorizing  the  town  to  sell  the  municipal  electric  plant  to  the  Seymour 
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Power  Company,  of  Campbellford,  Ont.,  was  carried.  The  Seymour 
Power  Company  is  to  pay  the  town  about  $40,000  for  the  municipal  plant 
and  agrees  to  supply  electricity  at  the  rate  of  8  cents  per  kw-hour  to 
private  consumers.  The  town  has  entered  into  a  thirty-year  contract  with 
the  company  to  light  the  town. 

TORONTO,  ONT.,  CAN. — Bids  will  be  received  by  registered  post  only 
addressed  to  the  Chairman  of  the  Board  of  Control,  City  Hall,  Toronto, 
up  to  noon  on  Tuesday,  Aug.  15,  1911,  for  the  supply  and  erection  of 
electric-lighting  fixtures  for  the  filtration  plant.  Plans  and  specifications 
may  be  seen  and  forms  of  tender  obtained  from  the  Water  Works  De- 
I>artment  at  the  office  of  the  City  Engineer,  Toronto. 

S.ASK.STOON,  SASK.,  C.AN. — The  municipal  electric  plant  iri  Saska¬ 
toon  was  damaged  on  July  27  by  a  boiler  explosion. 

NKC.XX.A,  MEXICO. — It  is  stated  that  two  additional  10,000-kw  units 
have  been  installed  by  the  Mexico  Light  &  Power  Company  in  its  hydro¬ 
electric  plant  at  this  city,  and  that  work  on  the  new  storage  dam  which 
the  company  is  constructing  will  soon  be  finished. 

S.\N  LUIS,  MEX. — The  local  street  railway  system  has  been  purchased 
by  an  English  syndicate  headed  by  Dr,  F.  S.  Pearson,  of  New  York, 
N.  Y.  It  is  stated  that  the  new  owners  propose  to  make  extensive 
improvements  and  extensions  to  the  system,  involving  an  expenditure  ot 
more  than  $1,000,000.  The  construction  of  an  interurban  line  to  the 
suburbs  of  Solebad  will  be  among  the  first  of  the  extensions.  The 
Mexican  Central  Light  &  Power  Company  will  provide  electrical  energy 
for  operating  the  system. 


New  Industrial  Companies, 

THE  AMERICAN'  SMOKELESS  FURNACE  COMP.XNY,  of  Port¬ 
land,  Maine,  has  filed  articles  of  incorporation  with  a  capital  stock  ot 
$500,000  for  the  purpose  of  manufacturing  and  dealing  in  furnaces, 
boilers,  etc.  C.  E.  Eaton  is  president  and  T.  L.  Corteau,  treasurer,  both 
of  Portland.  .Maine. 

THE  ATLANTIC  PERFECTED  MOTOR  COMP.XNY,  of  Atlantic 
City.  N.  J.,  has  been  incorporated  with  a  capital  stock  of  $250,000  by 
F.  Brown,  T.  Kilcourse  and  S.  S.  Phoebus,  of  Atlantic  City,  X.  T.  The 
company  proposes  to  manufacture  motors,  engines,  etc. 

THE  CITY  ELECTRIC  OMNIBUS  COMPANY,  of  Camden,  N.  J., 
has  been  incorporated  with  a  capital  stock  of  $500,000  by  F.  R.  Hansell, 
John  A.  MacPeak  and  1.  C.  Crow,  all  of  Camden,  N.  J. 

THE  GENERAL  RAILWAY  &  MOTOR  SAFETY  APPLIANCE 
COMPANY,  of  New  York,  N.  Y.,  has  been  incorporated  with  a  capital 
stock  of  $50,000  for  the  purpose  of  manufacturing  railway  appliances 
by  W.  B.  ‘Sorsby,  J.  D.  Wetmore,  of  New  York,  N.  Y.,  and  H.  Kasberg, 
of  Mount  Vernon,  N.  Y. 

THE  GEYSER  ELECTRIC  COMPANY,  of  New  York.  N.  Y.,  has 
been  granted  a  charter  with  a  capital  stock  of  $1,500,000.  The  company 
proposes  to  manufacture  electric  apparatus  for  heating  water  and  other 
articles,  etc.  The  chief  works  of  the  company  will  be  located  in  Hart¬ 
ford,  Conn.  The  incorporators  are:  Heath  Sunderland,  Frederick  E. 
.Xnderson  and  Mabel  N.  Bacharach,  of  Hartford,  Conn.;  .Andrew  R. 
■Nichols,  of  Seattle,  Wash.,  and  George  S.  Landers,  of  Boston,  Mass. 

THE  WALTER  T.  GODDARD  COMPANY,  of  Rochester,  N.  Y..  has 
been  incorporated  by  W.  T.  Goddard,  Edna  C.  Goddard  and  Janet  M. 
Cook,  all  of  Rochester,  N.  Y.  The  company  is  capitalized  at  $5,000  and 
proposes  to  manufacture  electrical  machinery,  etc. 

ITIE  INDIANA  STEEL  &'TRON  COMPANY,  of  Linton,  Ind.,  has 
been  incorporated  wuth  a  capital  stock  of  $100,000  by  Marcus  K.  Frank, 
■Joseph' D.  Karasik,  .\ngernon  Granville,  Samuel  R.  Sohel,  of  Pittsburgh, 
Pa.,  and  William  J.  Hamilton,  of  Linton,  Ind. 

THE  McCUE  COMP.XNY,  of  Buffalo,  N.  Y.,  has  been  incorporated 
by  J.  XV'illard  Lansing,  Ira  T.  Gleason,  B.  H.  Bean  and  Henry  A.  Kam- 
man,  all  of  Buffalo,  N.  Y.,  and  Charles  T.  McCue,  of  Hartford,  Conn. 
The  company  is  capitalized  at  $700,000  and  proposes  to  manufacture 
electric,  gasoline  and  steam  vehicles. 

THE  N.XTION.'XL  INSUL.ATOR  COMPANY,  of  Camden,  N.  J.,  has 
l)een  incorporated  with  a  capital  stock  of  $500,000  for  the  purpose  ot 
manufacturing  glass  and  other  insulators  for  carrying  wires  for  electric 
current,  etc.  J.  E.  Inman  of  Hartford,  Conn.;  J.  F.  Harned  and  XV^  C. 
Aitken,  of  Camden,  N.  J.,  are  incorporators. 

THE  PEERLESS  ELECTRIC  SIGN  COMPANY,  of  Kansas  City, 
Mo.,  has  been  granted  a  charter  with  a  capital  stock  of  $35,000.  The 
incorporators  are:  John  C.  Meredith,  XX'.  R.  Bump  and  F.  C.  Sharon. 

THE  PORTLAND  ELECTROCHEMICAL  COMP.XNY,  of  Portland. 
Maine,  has  filed  articles  of  incorporation  with  a  capital  stock  of  $200,000 
to  manufacture  and  sell  electrochemical  machinery  and  products.  The 
incorporators  are:  Scott  XX’ilson,  Ethel  M.  Dyer  and  S.  XX'ilson,  all  of 
Portland,  Ore. 

THE  PUBLIC  SERVICE  CONTR.XCTING  CO.XIPANY,  of  Buffalo. 
N.  X’.,  has  been  incorporated  with  a  capital  stock  of  $50,000  by  DeL. 
Rankine,  XX’.  M.  Huntley  and  I-.  E.  R.  French,  all  of  Buffalo.  The  com¬ 
pany  proposes  to  do  a  general  contracting  business. 

THE  SCHIETZEL  ELECTRIC  SHOT-FIRING  M.XCHINE  COM- 
P.XNX',  of  Omaba,  Neb.,  has  been  chartered  with  a  capital  stock  ot 
$100,000. 


THE  STANDARD  ELECTRIC  STOP  COMPANY  has  been  incorpo¬ 
rated  under  the  laws  of  the  State  of  Delaware  with  a  capital  stock  of 
$iCO,000.  The  incorporators  are:  S.  D.  Townsend,  Jr.,  of  XVilmington, 
Del.;  J.  P.  Kinnan,  Jr.,  and  F.  A.  Barnett,  of  Philadelphia,  Pa. 

THE  STANDARD  ELECTRIC  MANUF.XCTURING  COMPANY,  of 
Chicago,  Ill.,  has  filed  articles  of  incorporation  with  a  capital  stock  of 
$2,000  to  manufacture  and  sell  electric  fixtures  and  specialties.  The  in¬ 
corporators  are:  Earl  O.  Immel,  George  N.  B.  Lowes  and  Lester  L. 
Falk. 

THE  UNIVERSAL  AUTO.M.XTIC  ELECTRIC  SIGNALING  COM- 
PANX',  of  La  Crosse,  XX'is.,  has  filed  articles  of  incorporation  with  a 
capital  stock  of  $28,000. 

THE  XVESTERX  ELECTRIC  INSTALLATION  COMPANY,  of  Kan¬ 
sas  City,  Mo.,  has  been  incorporated  with  a  capital  stock  of  $5,000  by 
XX'illiam  L.  Hall,  Benjamin  F.  Sbambaugh  and  John  B.  Young. 


New  Incorporations. 


.SACR.XMENTO,  C.XL. — The  Sacramenfo-XX’oo<lland  Electric  Railroad 
Company  has  filed  articles  of  incorporation  with  a  capital  stock  of  $1,000,- 
000  to  build  an  electric  railway  from  Sacramento  to  XX'oodlawn,  a  dis¬ 
tance  of  17  miles.  A  bond  issue  of  the  same  amount  of  the  capital  has 
been  provided  for,  of  wbich  $750,000  will  be  used  for  the  construction 
of  the  proposed  railway  and  the  remainder  will  he  held  for  extension  and 
:naintenance.  XX’ork  on  construction  of  tiie  road,  it  is  said,  will  begin 
within  thirty  days.  T.  G.  Gregory  is  president. 

XXTLMINCiTON,  DEL. — Articles  of  incorporation  have  been  filed  for 
the  British  North  .Xmerican  Power  Company  with  a  capital  stock  ot 
$1,300,000  by  XX'arren  N.  Akers,  Millard  C.  Taylor  and  XVilliam  J. 
.Maloney,  of  Wilmington,  Del. 

.XIILLEX,  GA. — The  Millen  &  Newington  Railroad  Company  has  applied 
for  a  charter  for  the  purpose  of  building  an  electric  railway  extending 
from  Millen  or  Newington  to  some  point  on  the  Brinson  Railway  in  Scre¬ 
ven  County.  The  company  ist  capitalized  at  $75,000.  The  incorjiorators  are: 
E.  S.  J  ane,  H.  S.  McCall,  X\'.  H.  Marsh,  \\'.  .XL  Parker,  .X.  S.  Ander- 
ss>n  and  others. 

X.Xr.XIS,  M.XINE. — The  Eastern  Telephone  &  Telegraph  Company  has 
lieen  incorporated  with  a  capital  stock  of  $200,000  to  operate  telephone 
and  telegraph  lines  in  XVashington  County.  X\’.  S.  Alexander,  of  East- 
port,  Maine,  is  president  of  the  company  and  E.  E.  Talbot,  of  Machias, 
.Xlaine,  is  treasurer. 

IIARTLAND,  .XIAINE.— The  Ilartland  Electric  Light  &  Power 
Company  has  been  incorporated  with  a  capital  stock  of  $5,000  for  the 
purpowe  of  supplying  electricity  in  the  towns  of  Ilartland,  Palmyra,  St. 
.Xlbans.  Harmony,  .Xthens,  Canaan  and  Cornville.  The  officers  of  the 
company  are:  C.  .X.  Moulton,  president;  Carl  Randlett,  treasurer,  and 
R.  C.  Hamilton,  clerk,  all  of  Ilartland,  Maine. 

PORTL.XND,  M.XIXE. — The  Des  Moines  River  Power  Company  has 
filed  articles  of  incorporation  with  a  capital  stock  of  $500,000  for  tl»e 
purpose  of  developing  power  sites  on  the  Des  Moines  River  in  Iowa; 
also  to  construct  and  operate  hydroelectric  plants.  C.  E.  Eaton  is  presi¬ 
dent  and  T.  J.  Croteau  treasurer,  both  of  Portland,  Ore. 

SPRINGFIELD,  M.XSS. — .Xrticles  of  incorporation  have  been  filed  for 
the  Springfield  Northwestern  Interurban  Railroad  to  build  an  electric 
railway  from  Springfield  to  Petersburg  and  Mason  City,  via  Greenview 
J-nd  .Xthens.  The  company  is  capitalized  at  $15,000.  The  Incorporators 
are:  Homer  T.  Rice,  of  Greenview;  Richard  X'.  Kincaid,  of  .Xthens; 
Samuel  E.  Prather,  George  L.  Harnsberger  and  XX'.  Frank  XX’orkman,  all 
of  Springfield. 

TUCUMC.XRI,  N.  M. — The  Tucumcari  Light  &  Power  Company  has 
been  incorporateil  with  a  capital  stock  of  $100,000  by  R.  G.  Lafite,  Henry 
Swan  and  O.  F.  Edlar,  all  of  Tucumcari. 

COLUMBl'S,  OHIO.— The  Cleveland  &  X'oungstown  Railroad  Com¬ 
pany  has  been  chartered  with  a  capital  stock  for  the  purpose  of  construct¬ 
ing  an  electric  railway  between  Cleveland  and  X’oungstown,  via 
Cuyahoga,  Portage,  Trumbull  and  Mahoning  Counties,  which,  it  is  ex¬ 
pected,  will  be  extended  eventually  to  I^eavittsburg.  The  incorporators 
are:  James  P.  Wilson,  Fred  J.  Heim,  Theodore  ,X.  Johnson,  John  T. 
Harrington  and  Thomas  .X.  Jacobs. 

COC.XLICO,  P.X. —  rile  XX'cst  Cocalico  Electric  Light  &  Power  Com¬ 
pany  of  Lancaster  County  has  been  granted  a  charter  by  the  State  De¬ 
partment  with  a  capital  stock  of  $5,000. 

DEI.T.X,  P.X. — .Xrticles  of  incorporation  have  been  filed  for  the  Delta 
Telephone  Company  with  a  capital  stock  of  $10,000.  The  directors  are: 
Fred  .N.  Ramsay,  of  Delta,  Pa.,  treasurer;  E.  XX'.  Keyser,  of  Briilgeton, 
Pa.,  and  Jacob  E.  Weaver,  of  X'ork,  Pa. 

GR.XMPI.XN,  P.X. — The  Grampian  Electric  Company  has  been  incor¬ 
porated  with  a  capital  stock  of  $5,000.  The  directors  are:  John  W. 
XX'rigley,  of  Clearfield,  Pa.,  treasurer;  Jonathan  Currier,  of  Grampian. 
Pa.;  .\.  X\’.  Lee,  J.  H.  J.  Thompson,  Heber  11.  Straw,  all  of  Clear 
field.  Pa. 

1 1  .XR  R I  S  B1 'RGH,  P.X. — C  harters  have  been  granted  by  the  State  de¬ 
partment  to  the  following  companies:  The  .Xllegheny  Light,  Heat  iii  Power 
Company;  the  Blacklick  Light,  Heat  &  Power  Company;  the  Cresson 
Light,  Heat  &  Power  Company;  the  Gallitzin  I.ight,  Heat  &  Power  Com- 
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|)any;  the  Summer  Hill  Light,  Heat  &  Power  Company,  and  the  Washing¬ 
ton  Light,  Heat  &  Power  Company.  Each  company  is  capitalized  at  $5,000 
and  the  directors  are:  James  Collins  Jones,  1531  North  Fifteenth  Street, 
Philadelphia,  Pa.;  Jacob  Mann  and  1‘loyd  Woodcock,  both  of  Phila¬ 
delphia,  Pa. 

HARRISBURG,  PA. — Charters  have  been  granted  by  the  Secretary 
of  State  for  twenty-five  electric  companies  to  operate  in  .Allegheny, 
Washington  and  Greene  Counties  as  follows:  W'ashington  Union  Elec¬ 
tric  Company,  h.ast  Washington,  Smith  Township,  North  Strabane  Town¬ 
ship,  South  Strabane  Township,  North  Franklin  Township,  South 
Franklin  Township,  Houston,  Morris  Township,  Chartiers  Township, 
Canton  Township,  Cecil  Township,  Amwell  Township,  Pleasant  Valley, 
Mount  Pleasant  Town.ship  and  Burgettstown,  all  of  Washington;  Oak 
Borough  Electric  Company,  North  Fayette  Township,  South 
Fayette  Township,  Findley  Township  and  Collier  Township,  all  of 
Oakdale;  Canonsburg  Union  Electric  Company,  of  Canonsburg,  Pa.; 
VNashington  Township  Electric  Company,  Franklin  Township  and  East 
Wavnesbiug,  of  W'aynesburg.  Each  company  is  capitalized  at  $5,000 
and  the  incorporators  are:  C.  H.  Kennedy,  of  New  Brighton,  Pa.;  E. 
S.  Wheeler  and  H.  P.  Carr,  of  Pittsburgh,  Pa. 

McCONNELLSBURG,  PA. — The  McConncllsburg  &  Breezewood  Tele- 
.'hone  Company  has  been  chartered  with  a  capital  stock  of  $15,000.  Thr 
directors  are:  William  C.  Hanks,  of  Clearville,  Pa.,  treasurer;  Amos 
Hixson,  of  Crystal  Springs,  Pa.;  James  F.  Pee,  Dr.  J.  Grant  Hanks,  .A.  C. 
Clevenger,  of  Breezewood,  Pa.;  George  A.  Harris,  B.  C.  Lamberson,  ot 
McConnellsburg,  Pa.,  and  Dr.  James  M.  McKibbin,  of  Buck  Valley,  I’a. 

-MOOSIC,  P.\. — .A  charter  has  been  granted  by  the  State  Department 
to  the  Moosic  Electric  Company,  of  Moosic,  Pa.  The  company  is  cap¬ 
italized  at  $5,000. 

NEW  BKIGH'ION,  P.A. — The  College  Hill  Electric  Company  has 
been  granted  a  charter  with  a  capital  stock  of  $30,000.  The  directors 
are:  Julius  Theobald,  of  New  Brighton,  Pa.,  treasurer;  .A.  L.  Mitchell, 
of  Freedom,  Pa.,  and  H.  Clyde  Harker,  of  New  Brighton,  Pa. 

NEWMANSTOWN,  P.A. — .A  charter  has  been  granted  by  the  State 
Department  to  the  Denver  Electric  Light,  Heat  &  Power  Company  with  a 
capital  stock  of  $5,000. 

S.AUCONA,  P.\. — The  Saucona  Electric  Light,  Heat  &  Power  Com¬ 
pany  has  been  granted  a  charter  by  the  State  department  with  a  capital 
stock  of  $5,000.  The  directors  are:  H.  M.  Ueberroth,  of  South  Beth’e- 
hem.  Pa.,  treasurer;  .A.  C.  Graham,  P.  F.  Enright,  James  M.  Degnan, 

(  harles  H.  Green  and  C.  A.  Buck,  all  of  South  Bethlehem,  Pa. 

PETERSBURG,  TENN. — .A  charter  has  been  granted  to  the  Peters¬ 
burg  Electric  T.ighi  Power  Company.  The  company  is  capitalized  at 
$2,100,  and  the  incorporators  arc:  .A.  C.  Davis,  George  Mc.Adams,  J. 
.A.  Montgomery,  J.  C.  McRady  and  O.  F.  Gill. 

I'T.  WORTH,  TEX. — The  Ft.  AA'^orth  Southern  Traction  Company  has 
been  incorporated  with  a  capital  stock  of  $1,500,000  by  G.  H.  Clifford, 
W.  C.  Forbes  and  W.  A.  Hanger,  all  of  Ft.  Worth,  Tex.  The  company 
proposes  to  construct  and  operate  an  electric  interurban  line  between 
Ft.  Worth  and  Cleburne. 

GROTON,  A’T. — .Articles  of  incorporation  have  been  filed  for  the 
Groton  Electric  Company  by  T.  B.  Hall,  J.  F.  Hatch,  R.  A.  Davidson, 
L.  .S.  Blanchard  and  E.  F".  Clark,  all  of  Groton,  Vt.  The  company  is 
capitalized  at  $35,000  and  propo.scs  to  acquire  and  build  an  electrical  plant 
in  Groton  and  other  places  in  Caledonia  County. 

DANAHLI.E,  A' A. — The  Danville  Traction  &  Power  Company  has  been 
incorporated  with  a  capital  stock  of  (maximum)  $500,000.  (minimum) 
$200,000.  The  company  proposes  to  operate  a  street-railway  system 
and  power  plant.  The  officers  are:  John  F.  Ri.sen,  president;  J.  R. 
Jopling,  vice-president,  and  H.  S.  Lanie,  secretary  and  treasurer. 

WEST  POINT,  A’ A. — .Articles  of  Incorporation  have  been  filed  for  the 
People’s  Light,  Heat  &  Power  Corporation  with  a  capital  stock  of 
$25,000.  The  officers  of  the  company  are:  J.  H.  McRae,  president; 
Crosby  Thompson,  vice-president;  .A.  J.  Bagby,  secretary,  and  H.  E. 
Topping,  treasurer. 

NEAA'PORT,  AA'.ASH. — The  Metaline  Falls  Light  &  Power  Company 
has  filed  artieles  of  incorporation  with  a  capital  stock  of  $50,000.  The 
incorporators  are:  I.ewis  P.  Larson,  Jens  Jensen  and  Harry  AV. 
Reading. 

CH.ARI.ESTON,  W.  A’A. — The  Charleston-Dunbar  Traction  Company 
has  been  incorporated  with  a  capital  stock  of  $150,000  by  Fred  Paul 
Grosscup,  Paul  B.  Grosscup,  W.  C.  Davidson,  J.  Gluck  and  H.  D. 
Rummel,  all  of  Charleston,  AV’.  Va. 

CHARLESTOWN,  W.  VA. — The  Citizens*  Electric  Company  has  been 
incorporated  with  a  capital  stock  of  $50,000  by  Thomas  C.  Dowling, 
H.  C.  Getyendanner,  Gerard  D.  Moore,  G.  E.  Hughes  and  B.  L. 
l.angden. 

HINTON,  W.  A' .A. — The  Dominion  Power  Company  has  been  granted 
a  charter  by  the  Secretary  of  State  with  a  capital  stock  of  $100,000 
The  incorporators  arc:  J.  J.  Mott,  of  Statesville,  N.  C.;  J.  A.  Mott,  ot 
Hickory,  N.  C. ;  Marion  Butler,  of  Elliott,  N.  C. ;  S.  B.  Thomas  and 
R,  F.  Dunlap,  of  Hinton,  AV.  Va.  The  company  proposes  to  furnish 
power  and  erect  manufacturing  plants  in  Summers  and  other  counties 
in  West  Virginia. 

MORG.ANTOAVN,  W.  V.A. — The  Masontown-Morgantown  Street  Rail¬ 
way  Company  has  been  incorporated  with  a  capital  sti>ck  of  $30,000. 
The  directors  are:  Byron  Trimble,  245  -Atwood  Street,  Pittsburgh, 


Pa.,  president;  C.  W.  Scheck,  of  Mount  I.,ebanon,  Pa.;  A.  E.  DuBois,  ot 
Pittsburgh,  Pa.;  Charles  C.  McBride,  of  Ingram,  Pa.,  and  AV*.  F. 
Craig,  of  Swissvale,  Pa. 

NEW  CUMBERLAND,  AA'.  VA.— The  Hancock  Electric  Company  has 
been  organized  with  a  capital  stock  of  $12,000  by  John  F.  Flood,  Harry 
E.  .Armstrong,  Nelson  D.  Miller,  Samuel  McCoy  and  Samuel  G.  Stewart, 
of  Steubenville,  Ohio.  The  company  proposes  to  construct  and  operate  a 
power  house. 

MILAA'AUKEE,  WIS. — The  Co-operative  Electric  Company  has  been 
chartered  with  a  capital  stock  of  $4,000  by  H.  H.  Schermerhorn,  I'red 
J.  Schermerhorn  and  J.  A.  Mueller. 


‘Personal. 

MR.  JAMES  D.  HOGARTH  has  been  appointed  general  superintendent 
of  the  Chicago  Railways  Company,  with  which  he  has  been  connected 
the  past  three  years  as  general  statistician. 

MR.  D.  McF ARLAN  MOORE  has  been  awarded  the  John  Scott 
legacy  medal  and  premium  by  the  city  of  Philadelphia  upon  the  recom¬ 
mendation  of  the  Franklin  Institute  for  his  vacuum-tube  electric  light. 

MR.  JAMES  B.  BROKAW  has  been  transferred  from  the  American 
Falls  plant  of  the  Idaho  Consolidated  Power  Company  to  Black  Foot, 
Idaho,  to  'oecome  local  manager,  succeeding  Mr.  C.  S.  Douglas,  recently 
deceased. 

MR.  K.  A.  ALBRECHT,  whose  return  to  Europe  was  noted  in  this 
column  on  .April  13.  has  joined  the  staff  of  the  Sicmens-Schuckert 
Works,  Berlin.  It  is  probable  that  Mr.  Albrecht  will  later  sail  for 
South  Ameiica. 

MR.  C.  .S'.  D.4VIDSON  has  resigned  as  manager  of  the  street-lighting 
department  of  the  Holophane  Company,  in  order  to  become  associated 
with  the  Manufacturers’  Agency  of  AA’.  G.  .A.  Reid,  Detroit,  Mich.,  in 
which  he  has  acquired  an  interest. 

MR.  R.  B.  HERTZOG  resigned  as  general  superintendent  of  the  Chi¬ 
cago  Railways  Company  upon  the  completion  of  his  twentieth  year  of 
service  with  the  company  and  its  predecessors  in  order  to  accept  an 
advantageous  offer  from  a  railway  supply  house. 

MR.  H.  B.  TILLEY,  manager  of  Messrs.  Bruce  Peebles’  office  in  Man- 
.  Chester,  has  arrived  in  Canada  for  an  extended  business  tour  in  that 
country  on  behalf  of  his  firm.  Mr.  Tilley  will  visit  all  places  of  im¬ 
portance  in  the  Dominion  and  expects  to  be  away  from  K.ngland  for 
fully  a  year. 

MR.  HENRY  B.  OTIS  has  retired  from  the  firm  of  Rush,  Otis  & 
Company,  contracting  electrical  engineers,  of  Chicago,  to  become  a  mem¬ 
ber  of  the  firm  of  Yard,  Otis  &  Taylor,  bond  brokers.  C.  G.  Rush  & 
Company  will  continue  the  business  formerly  carried  on  by  Rush,  Otis 
&  Company. 

MR.  .JRTHUR  R.  HILL  has  resigned  as  purchasing  agent  to  the  New 
York  &  Queers  Electric  Eight  &  Power  Company,  of  1  onv  Island  C  ity, 
N.  Y.,  to  accept  the  position  of  purchasing  agent  to  the  Monterey  Rail¬ 
way,  Light  &  Power  Company,  of  Monterey.  Mexico,  which  also 
includes  the  Monterey  Water  Works  &  Drainage  Company,  the  Mon¬ 
terey  Plumbing  S:  Electric.al  Supply  Company  and  the  Monterey  Gas 
Company 

MR.  BRITTON  I.  BUDD,  whose  election  a.s  president  of  the  Metro¬ 
politan  West  Side  Elevated  Railway  Company,  Chicago,  was  noted  in 
our  issue  for  Feb.  17,  1910,  has  been  chosen  head  of  the  Chicago  Ele¬ 
vated  Railways,  the  new  concern  which  has  absorbed  the  four  elevated 
railways  and  the  so-called  loop.  Mr.  E.  C.  Noe,  now'  general  superin¬ 
tendent  of  the  Northwestern  Elevated,  will  act  as  general  superintendent 
of  the  combined  systems. 

MR.  SAMUEL  INSULL  has  returned  to  Chicago  after  a  month’s  va¬ 
cation  abroad.  Mr.  Insull  went  to  Englaml  to  attend  the  sixtieth 
wedding  anniversary  of  his  parents,  and  he  found  them  both  in  good 
health.  Mr.  Insull  returned  to  New  York  on  the  Lusitania  and  that 
ship  passed  the  outward  boun<l  .Mauretania  on  which  Thomas  .A.  Edison 
was  a  passenger.  Mr.  Insull  sent  Mr.  Edison  a  wireless  message  while 
they  were  both  at  sea,  congratulatin';  h  s  old  chief  on  his  long-d-ferred 
vacation  journey. 

MR.  E.  M.  U’H.4RFF  has  been  transferred  from  the  operating  en¬ 
gineering  department  of  the  Illinois  Traction  System  and  AA’estern  Rail¬ 
ways  &  Light  Company,  at  Peoria,  III.,  to  the  position  of  assistant  general 
superintendent  at  Galesburg  of  the  Galesburg  Railway  &  Light  Com¬ 
pany,  which  is  controlled  by  the  Western  Railways  &  Light  Company. 
Mr.  Wharff  will  have  direct  chaige  of  the  light  and  power,  electric  rail¬ 
way,  gas  and  steam-he.ating  departments,  including  power-house,  car 
barns  and  gas  works. 

MR.  ALONZO  PAB'LI NG.  president  and  treasurer  of  the  Pawling  & 
Harnisciifeger  Company,  Milwaukee,  and  for  years  a  prominent  figure 
in  the  machinery  field,  has  disposed  of  his  interests  in  the  company  and 
retired  from  business  life.  In  December,  1884,  Mr.  Pawling,  together 
with  Mr.  Henry  Harnischfeger,  founded  the  present  company,  which 
from  a  small  beginning  has  grown  to  large  proportions.  Mr.  Harnisch¬ 
feger  now  becomes  president  and  treasurer  of  the  company,  Mr.  AA’.  H. 
Hassenplug  first  vice-president.  Mr.  F.  P.  Breck  second  vice-president, 
and  Mr.  S.  H.  Squier  secretary 
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Obituary, 


MR.  THOM.4S  SAUSDERS,  one  of  the  organizers  and  a  director 
of  the  original  company  that  promoted  the  Bell  Telephone,  died  at 
Derry,  N.  H.,  Aug.  7.  Mr.  Saunders,  whose  home  was  in  Haverhill, 
Mass.,  was  making  a  trip  by  carriage  to  Barre,  Vt.,  when  he  was  seized 
with  an  attack  of  heart  disease  and  was  forced  to  stop  at  a  farmhouse 
in  Derry,  where  he  died.  Mr.  Saunders’  home  was  originally  in  Salem, 
Mass.,  where  he  came  to  know  Alexander  Graham  Bell.  He  is  said 
to  have  owned  at  one  time  half  of  the  stock  of  the  original  Bell  com¬ 
pany.  He  was  for  twenty  years  senior  warden  of  the  Trinity  Episcopal 
Church,  Haverhill,  was  a  member  of  the  Knights  Templars  and  a 
prominent  Democrat.  He  leaves  four  daughters  and  two  sons. 


Trade  Publications, 


I’ll’E-THREADING  MACHINE.— The  Toledo  Pipe  Threading  Ma¬ 
chine  Company,  Toledo,  Ohio,  has  issued  an  attractive  booklet  with  the 
caption  “A  Pipe-Threading  Miracle,”  setting  forth  the  story  of  the 
tools  which  are  said  to  have  changed  all  previously  existing  notions  ot 
the  labor  required  to  thread  pipe  by  hand.  The  tools  are  also  illustrated 
and  described. 

GAS-ELECTRIC  MOTOR  C.'\R. — The  General  Electric  Company  has 
just  issued  a  handsome  publication  (Bulletin  No.  48.S5)  devoted  to  a 
detailed  description  of  its  double-truck  type  of  gas-electric  car.  The 
publication  is  elaborately  illustrated  and  contains  considerable  data 
telative  to  the  subject.  It  includes  plans  and  elevations  of  cars  of 
various  sizes. 

.GR.XPHITIZED-FILAMENT  INCANDESCENT  LAMP.— In  Bulletin 
No.  4853,  recently  issued  by  the  General  Electric  Company,  is  described 
that  company’s  “('lem”  lamp.  This  lamp  is  intended  to  replace  the 
carbon  lamp  as  a  free  renewal  lamp.  The  bulletin  compares  the 
carbon  with  the  “Gem”  lamp  and  shows  the  advantages  derived  by 
the  use  of  the  latter. 

MERCURY-ARC  RECTIFIERS — Folders  4204  and  4205  are  two  new 
publications  of  the  Westinghouse  Electric  &  Manufacturing  Company, 
the  subject  of  the  former  being  “Telephone  Battery  Charging  with  West- 
inghouse-Cooper  Hewitt  Rectifier  Outfit”;  the  latter  is  entitled  “The 
Right  Light”  and  covers  the  use  of  the  rcctified-current  arc  lamp  with 
moving-picture  machines. 

STEAM  VALVES  AND  SPECIALTIES.— The  Ohio  Brass  Company. 
Mansfield,  Ohio,  has  issued  Catalog  K,  in  which  are  illustrated  and  de¬ 
scribed  the  company’s  various  valves  and  steam  specialties,  including 
gage  cocks,  water  gages  and  ball-bearing  glands.  The  catalog  also 
contains  instructions  how  to  determine  the  proper  size  of  regulating 
valves  for  a  given  service. 

P'ORGING  AND  BENDING  PRESSES. — Quick-acting  steam  hydraulic 
forging  and  bending  presses,  built  under  the  Haniel  and  Lueg  patents, 
are  described  in  a  catalog  issued  by  the  Mesta  Machine  Company, 
Pittsburgh,  Pa.  This  type  of  press  is  said  not  only  to  reduce  the  labor 
and  power  cost,  but  also  to  produce  forgings  superior  in  quality  to  those 
made  by  the  use  of  the  steam  hammer. 

RENEWABLE  C.XRTRIDGE  FUSES. — The  Columbia  Sales  Company, 
Pittsburgh,  Pa.,  has  issued  a  folder  on  the  Columbia  renewable  cartridge 
fuses,  the  feature  of  which  is  the  chuck  terminal.  The  fuses  are  said 
to  be  easily  renewed  and  to  be  adapted  to  any  style  of  panelboard. 
They  can  be  inspected  without  removal  from  the  panelboard,  and  it  is 
said  to  be  impossible  to  reload  them  with  fuse  wire  of  the  wrong 
capacity. 

STORAGE-BATTERY  BAGGAGE  TRUCKS.— The  Automatic  Trans¬ 
portation  Company,  Buffalo,  N.  Y.,  builds  an  electric  truck  especially  de¬ 
signed  and  constructed  for  handling  baggage  and  freight  at  railway  and 
steamship  terminals,  etc.  The  truck  is  said  to  accomplish  a  definite  sav¬ 
ing  of  from  25  per  cent  to  30  per  cent  over  the  former  mode  of  hand 
trucking,  and  its  make-up,  uses  and  advantages  are  pointed  out  in  a  catalog 
issued  hy  the  company. 

CENTRIFUGAL  PUMPS. — Henry  R.  Worthington,  New  York,  has 
issued  two  bulletins  on  centrifugal  pumps;  one,  W-185,  describing  house 
and  sump  pumps,  and  the  other,  W-176.-\,  describing  pumps  for  low-head 
service.  The  latter  type  of  pump  is  suitable  for  contracting  work  and 
irrigation  plants,  and  while  not  as  efficient  as  the  standard  volute  pump 
built  by  the  same  maker,  is  well  suited  for  the  hard  usage  to  which 
machinery  is  subjected  in  this  class  of  work. 

FIFTY-TON  ELECTRIC  LOCO.MOTIVES  FOR  INTERURBAN 
CARS. — Bulletin  No.  4852,  just  issued  by  the  General  Electric  Company, 
contains  a  description  of  that  company’s  standard  SO-ton  locomotive  and 
its  equipment,  and  a  statement  of  features  of  construction  which  have 
made  it  particularly  suitable  for  the  requirements  of  the  heaviest  inter 
urban  roads.  The  bulletin  contains,  also,  an  information  sheet  for  the 
use  of  those  considering  the  adoption  of  such  a  locomotive. 

MOVING  COIL  GALVANOMETERS.— Catalog  No.  20  issued  by 
the  Leeds  &  Northrup  Company,  Philadelphia,  Pa.,  devoted  to  moving- 
coil  galvanometers,  is  divided  into  two  parts,  the  first  containing  general 
information  relative  to  galvanometers,  and  the  second,  specifications  and 
price  lists  of  galvanometers  and  accessories.  The  instruments  are  of  the 
D’.Xrsonval  type,  although  portable  galvanometers  of  the  moving-coil 


type  as  contrasted  with  the  movable-magnet  or  Thomson  tyi>e  are  also 
described. 

RECORDING  VOLTMETERS —Bulletin  No.  131,  issued  by  the  Bristol 
Company,  Waterbury,  Conn.,  is  devoted  to  the  company’s  recording  volt¬ 
meters  for  direct-current  and  alternating-current  circuits.  The  instru¬ 
ments  are  furnished  in  either  switchboard  or  portable  types,  or,  if  desired, 
with  moisture-proof  cast-iron  cases  suitable  for  installation  on  poles 
wherever  needed.  Charts  and  schedules  of  increasing  graduations  and 
charts  with  fractional  schedules  of  uniform  graduations  are  listed  for 
both  currents. 

TR.-XNSFORMERS. — The  Allis-Chalmers  Company,  Milwaukee,  W  is., 
has  issued  Bulletin  No.  1076  on  its  transformers,  which  are  built  in  three 
types,  as  follows:  Oil-filled,  self-cooled;  oil-filled,  water-cooled,  and  air 
blast.  The  first  are  ordinarily  built  in  sizes  from  50  kva  to  2000  kva; 

the  second  are  built  in  sizes  from  100  kva  up,  while  the  last  are  built 

in  sizes  from  75  kva  up  for  voltages  under  33,000.  The  features  of  merit 
of  the  various  types  are  brotight  ovit  in  the  description  of  each  type  con- 
taiiieil  in  the  bulletin. 

ADVERTISING  HINTS.- “A  Little  Booklet  of  Advertising  In¬ 
spiration”  is  the  title  of  a  pamphlet  recently  issued  by  the  Holophane 
Company,  of  Newark,  Ohio,  for  distribution  among  central  sta¬ 
tions  and  contractors  for  use  in  their  local  newspaper  advertising. 
The  book  contains  ten  electric-lighting  advertisements,  with  apt)ropriate 
cuts,  and  is  prefaced  by  a  number  of  short,  pithy  “ad  hints.”  The 

advertisements,  which  were  prepared  by  the  Rae  Company,  deal  with  the 
lighting  of  some  part  of  the  home,  from  the  front  porch  to  the 
garage  or  barn,  and  are  arranged  for  either  single  or  double-column 

display. 

WESTINGHOUSE  PERPETUAL  C.\TAU)G.— The  Westinghouse  Elec¬ 
tric  &  Manufacturing  Company  has  issued  revised  editions  of  the  following 
sections  of  its  perpetual  catalog  No.  3001:  No.  121  on  Tyt>e  CC  carbon 
ciicuit  breakers.  No.  231  on  expulsion-type  fuse  blocks.  No.  233  on  out¬ 
door-type  fuse  blocks,  No.  237  on  type  C  watt-hour  meters  and  No.  667  on 
t\pe  KD  generator  and  feeiler  panels.  These  revised  sections  embody  new 
features  of  interest.  The  following  sections  describe  an  entirely  new  line 
of  switchboard  meters  which  are  very  compact  in  size  and  yet  retain  the  ac¬ 
curacy,  the  long  scale  and  olher  advantageous  features  of  the  older 
types;  No.  307  covers  types  L.  SL  and  TL,  switchboard  meters;  No  310, 
type  FM  and  TM  switchboard  meters;  No.  311,  types  F'D  and  Tl)  fre- 
f|uency  meters;  No.  312.  types  FI  and  Tl  power-factor  meters;  No.  314. 
type  TG  electrostatic  ground  detectors  and  voltmeters;  No.  327;^,  type 
O.A  watt-hour  meters,  and  No.  436,  new  nursery  milk  warmers,  while  sec- 
tion  No.  740  covers  75-kva  and  100-kva  distributing  transformers. 


BUSINESS  NOTES. 

PITTSBURGH  TR.XNSFORMER  ORDERS.— The  Sanitary  District  of 
Chicago  has  awarded  a  contract  for  si.xteen  250-kw.  12.000-volt,  6(l-cycle 
Pittsburgh  transformers  to  be  used  in  the  new  city  lighting  scheme,  pow¬ 
er  being  secured  from  the  Chicago  Drainage  Canal.  This  contract  was 
secured  by  the  Republic  Electric  Company,  Chicago,  111.,  whose  business 
has  recently  been  consolidated  with  that  of  the  Delta-Star  Electric  Com¬ 
pany,  Western  agent  of  the  Pittsburgh  Transformer  Company. 

MR.  ARTHUR  H.  ALLEN.  1011  Franklin  Bank  Building.  Philadel¬ 
phia,  has  been  appointed  district  agent  for  Philadelphia  territory  for  the 
.\llen-Bradley  Company,  of  Milwaukee,  Wis.  Mr.  Allen  formerly  repre¬ 
sented  the  American  Electric  Fuse  Company,  and  he  is  responsible  for 
the  introduction  and  extended  use  of  the  Allen-Bradley  type  of  starters 
and  controllers  in  the  territory.  Mr.  Allen  also  represents  the  Triumph 
Electric  Company,  of  Cincinnati,  and  reports  an  increasing  demand  for 
Triumph  apparatus. 

ADDITIONS  TO  GREGORY  ELECTRIC  COMPANY’S  STAFF.— 
Mr.  E.  E.  Protherow  has  joined  the  staff  of  the  Gregory  Electric  Com- 
Iiany  in  Chicago  and  will  hereafter  devote  himself  to  the  sale  of  motors 
for  that  company  in  Chicago  and  adjacent  territory.  Mr.  Protherow  was 
for  six  years  with  the  Chicago  office  of  the  Crocker-W heeler  Company 
and  has  a  large  acquaintance  in  the  electrical  field.  Mr.  R.  D.  May  has 
also  joined  the  selling  force  of  the  company.  Mr.  May  has  had  wide 
experience  and  enjoys  a  large  acquaintance  amoi  g  the  central-station 
men  of  the  country  and  was  a  number  of  years  connected  with  H.  M. 
Byllesby  &  Company,  looking  after  their  interests  at  F'nid,  Okla.,  and  Mis¬ 
soula.  Mont. 

CHANGES  IN  FOSTORIA  GI-.\SS  SPECIALTY  COMPANY.— The 
manufacture  of  upright  air-hole  gas  chimneys  (but  not  of  shades  and 
reflectors  for  gas  burners)  has  been  discontinued  by  the  Fostoria  Glass 
Specialty  Company,  of  Fostoria,  Ohio,  as  the  company’s  plant  cafiacity 
is  taxed  to  keep  up  with  the  growing  demand  for  the  higher  grades  of 
glassware,  particularly  of  the  iridescent  variety.  The  new  Fostoria 
glass  factory  at  Niles,  Ohio,  is  now  being  operateil  at  full  ca|iacity. 
The  following  changes  have  recently,  although  not  concurrently,  taken 
place  in  the  management  and  personnel  of  the  Fostoria  Glass  Specialty 
(  ompany;  Mr.  E.  O.  Cross  has  succeeded  Mr.  M.  H.  Lemen,  retired, 
as  manager  of  the  company,  and  Mr.  R.  E.  Briggs  has  been  constituted 
assistant  manager  in  general  charge  of  sales.  Mr.  B.  C.  Coleman,  who 
has  just  concluded  five  years  of  successful  experience  in  the  fixture 
business,  will  be  the  company’s  Western  representative,  while  the  East¬ 
ern  territory  will  be  covered  by  Mr.  Raymond  P.  Adams,  formerly  of 
the  engineering  department  of  the  National  Electric  Lamp  .Xssociation. 
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UNITED  STATES  PATENTS  IS.SUED  AUG.  1,  1911. 

( Prepared  by  Robert  Starr  Allyn,  16  Exchange  Place,  New  York.] 

999,196.  APPUIANCE  FOR  PREV^ENTING  FRAUD  IN  CONNEC¬ 
TION  WITH  ELECTRICITY  METERS;  G.  Berardi,  Genoa,  Italy. 
.\pp.  filed  -Xiig.  21,  1909.  If  a  magnet  is  brought  near  a  meter  to 
slow  it  down,  the  magnetic  flux  causes  a  shunt  circuit  to  be  com¬ 
pleted  and  thus  opens  the  working  circuit  or  actuates  an  indicator.  • 

999,235.  PROCESS  FOR  THE  PRODUCTION  OF  TUNGSTEN  FILA¬ 
MENTS;  A.  Lederer,  Vienna,  Austria-Hungary.  App.  filed  June  10, 
1908.  .\n  oxid  of  tungsten  is  reduced  by  means  of  zinc  at  a 

reil  heat.  The  product  is  treated  with  acid,  then  washed,  con¬ 
centrated  and  scpiirted  into  filaments. 

999.241.  HE.niNG  AND  DRYING  MACHINE;  F.  P.  .Miles,  Chicago. 


999,433.  -  Drill  or  Other  Impact  Mechanism. 

111.  Ami.  filed  May  16,  1910.  A  heating  device  in  a  portable  cas¬ 
ing  .and  a  motor  and  fan  for  drawing  air  through  the  heater. 

999,245.  FEEDER-REGUL.\TING  TRANSFORMER;  G.  S.  Neeley,  St. 
Louis,  .Mo.  -App.  filed  Aug.  27,  1909.  The  primary  circuit  is  broken 
when  the  movable  lever  is  on  a  non-active  contact  and  is  reconnect¬ 
ed  before  it  reaches  the  first  active  contact. 

999,298.  ELECTRIC  SAFETY  LAMP;  B.  Christiansen,  Cologne-Sulz, 
Germany.  .App.  filed  .April  4,  1911.  A  storage  battery  and  current 
conductors  are  arranged  in  a  casing.  The  handle  prevents  removal 
of  the  glass  protecting  bell. 

999,309.  PROCESS  OF  UNITING  METAL  ELEMENTS:  C.  F.  Jacobs, 
tbicago.  111.  .App.  filed  Aug.  21,  1909.  For  rail  bonds.  Loose  fusi¬ 
ble  current-conducting  material  is  fused  in  the  point. 

999.312.  TROLLEY  SWITCH  FOR  .STATION  INDICATORS  AND 
THE  LIKE;  O.  E.  Kellum.  Los  .Angeles,  Cal.  .App.  filed  Nov.  23, 
1910.  The  stationary  contact  is  suspended  from  the  trolley  wire,  so 
that  the  moving  contact  on  the  trolley  pole  pushes  down  on  the 
stationary  contact  to  prevent  jumping  off. 

999,316.  R.AILWAY  SIGNAL  AND  SAFETY  DEVICE;  C.  H.-  Kirken- 
dall,  Columbus,  Ohio.  App.  filed  Aug.  15,  1910.  A  trip  is  pivoted  to 
move  in  a  slot  in  a  guard  rail  and  connected  to  a  semaphore. 

999,335.  .MAGNETO-GENERATOR;  W.  D.  and  J.  R.  Pennington, 
Chicago,  Ill.  .App.  filed  Jan.  20,  1910.  Metallic  cores  with  coils 
are  arranged  Itetween  the  converging  faces  of  C-shaped  permanent 
magnets  and  are  relatively  rotatable. 

999,340.  .ARC  L.AMP:  O.  .A.  Ross.  Chicago,  Ill.  .App.  filed  May  29, 
1902.  .An  electrode  ij  guided  between  parallel  rods  and  a  ring 
clutch  is  jiivoted  at  one  end  to  the  rods  and  moved  by  an  electro¬ 
magnetic  device. 

999,367.  CALI.  SYSTEM  FOR  TELEPHONE  CIRCUITS;  J.  J.  Graf, 
Scranton,  Pa.  App.  filed  May  26,  1910.  For  train  dispatcher,  etc. 
The  selector  apparatus  of  a  substation  may  be  ojterated  from  the 
central  office  to  effect  a  connection  with  the  main  of  ?.  normally 
disconnected  outlying  circuit. 

999,414  HIGH-TENSION  STRAIN  IN.SUI.ATOR;  L.  Steinberger, 
New  A'ork.  N.  Y.  .App.  filed  Feb.  18,  1910.  F'or  wirele.ss  telegra¬ 
phy,  etc.  Two  U-shaped  tension  members  pass  through  opposite 
ends  of  an  insulating  member  and  are  interlocked  but  with  insula¬ 
tion  surrounding  and  between  them. 

999,421.  FLF'CTRIC  IRON;  .A.  AA'icks,  Ontario,  Canaila.  App.  filed 
March  16.  1911.  .A  smoothing  iron  heated  at  the  bottom,  but  therm¬ 
ally  insulated  at  the  top. 

999,4.33. ■  DRILL  O’R  OTHER  IMPACT  MECHANISM;  G.  H.  Con- 
dict,  Plainfield,  N.  J.  .App  filed  May  31,  1907.  Solenoid  reciproca¬ 
tion  by  direct  current  without  reversal. 

999,443.  DANGER  SIGNAL  FOR  RAILROADS;  J.  J.  Flynn.  St.  Louis. 
.Alo.  .Ap)).  filed  March  2,  1911.  AA'eights  supported  by  the  roadbed 
and  .alarm  devices.  To  indicate  washouts  and  settling  or  failure  ot 
bridges. 

999.4-i4.  ELECTRIC  SIGNALING  SYSTEM  FOR  R.AILWAYS;  T.  N. 
F'reehle,  Rochester,  Pa.  .App.  filed  June  21,  1909.  Improvement  on 
Patent  No.  900,273.  The  rails  and  a  third  conductor  are  used  as 
conduct. 01  s.  To  signal  to  the  engineer  and  automatically  slow  up 
the  train. 

999,494.  PR0CF:SS  OF  TREATING  EARTHY  MATERI.ALS;  C.  Ellis, 
Montclair,  N.  J.  .App.  filed  F'eb.  25,  1911.  For  cement  or  phos¬ 
phate  burning.  The  material  is  heated  by  an  electric  arc  in  air 
and  then  the  nitrogen  oxid  is  removed  from  the  air. 

999,505.  COMPOSITE  TELEPHONE  AND  TELF'.GRAPH  SYSTEM; 
O.  M.  I.cich,  Genoa,  Ill.  Intercommunicating  telephone.  The  tele¬ 
phones  have  talking  circuits  in  bridge  with  the  telegraph  devices. 

999.520.  S.AFF;TY  DEA’ICF.  FOR  REVERSIBLE  WINDING  O’R  H.AUL- 
ING  PL.ANT.S;  AN’.  Philip,  Germiston,  Transvaal.  -App.  filed  Aug. 
30,  1909.  F'or  mine  cars,  etc.  The  operator  is  notified  if  the  revers¬ 
ing  mechanism  is  in  a  dangerous  position. 

999.521.  BINDING  BLOCK  FOR  TERMIN.AL  AVIRES;  C.  D.  Platt, 
Bridgeimrt,  Conn  -App.  filed  May  7,  1910.  A  plug  cut-out  or  ro¬ 
sette  with  a  lock  io  prevent  disturbance  of  the  connections. 

999,534.  .AIULTIPI.E-UNIT  COIL;  E.  C.  AVilcox.  Meriden,  Conn. 


App.  filed  Jan.  10,  1910.  Spark  coil  for  ignition.  A  single  vibrator 
controls  all  the  units  of  a  group  of  coils  and  is  reversible  and  inter¬ 
changeable.  The  units  are  independently  removable  from  a  casing. 

999,541.  ELECTRICALLY  HEATED  FL.ATIRON;  R.  AV.  Baker,  V. 

L.  King  and  H.  C.  Parker,  New  York,  N.  Y.  -App.  filed  Dec.  29, 
1909.  The  resistor  element  is  made  of  exposed  filaments  of  a  solid 
solution  of  silicon  carbide  in  carbon  called  “silundum.” 

999,543.  APPARATUS  F’OR  PRODUCING  UNDAMPED  ELECTRI¬ 
CAL  OSCILLATIONS;  E.  S.  Beck,  Treichlers,  Pa.  App.  filed  Jan. 
28,  1910.  Blunt  and  pointed  electrodes  are  slightly  submerged  in 
liquid.  -A  source  of  continuous  current  is  connected  with  the  elec¬ 
trodes  and  an  alternating  current  includes  the  electrodes  and  also 
inductance  and  capacity. 

999,565.  VIBR.ATOR  FOR  INDUCTION  COILS;  E.  B.  Jacobson,  Pitts¬ 
field,  Mass.  App.  filed  -Aug.  31,  1910.  -Adjustment  device  and  means 
for  locking  it. 

999,568.  ELECTROLYTE  AND  METHOD  O’F  DEPOSITING  ZINC; 
FI.  F'.  Kern,  Knoxville,  Tenn.  -App.  filed  Dec.  18,  1909.  Double 
chloride  of  zinc  and  aluminum,  chloride  of  sodium  and  grape  sugar 
is  electrolyzed. 

999,578.  ELECTRIC  CONTROLLER;  L.  A.  De  Mayo,  New  York,  N. 
Y’.  .App.  filed  March  20,  1909.  F'or  motors,  etc.,  automatic  cut-out. 

999,581.  PRESSING  IRONS;  F.  A.  Mills.  New  York,  N.  Y.  .App. 

filed  -Aug.  18,  1908.  Hinged  pressers  with  handles;  electric  healing. 
For  pressing  trousers  while  they  are  being  worn. 

999.586.  FILECTRIC  FURN.ACE;  H.  Pauling,  Gelsenkirchen,  Germany. 
-App.  filed  March  17,  1909.  F'or  treating  gases  as  in  the  manufac¬ 
ture  of  nitrogen  oxids.  Has  a  series  of  air  inlets  and  gas  outlets 
alternately  with  each  other. 

999.587.  ELECTRIC  FURNACE  FOR  TRE.ATING  GASFIS;  H.  Paul¬ 
ing,  Gelsenkirchen,  Germany.  -App.  filed  March  27,  1911.  The  sur¬ 
face  of  the  furnace  walls  is  subdivided  into  a  number  of  areas, 

separated  by  gas  passages  to  prevent  loss  of  heat  by  radiation. 

999,618.  ELECTRIC  COOKER;  L.  A^ancey  and  J.  AV.  Luppold,  Den¬ 
ver,  Col.  .App.  filed  F'eb.  21,  1911.  Heating  coils  are  arranged  in 
the  bottom  of  a  removable  oven  in  an  insulating  receptacle  and  air 
passages  are  provided  around  and  through  the  oven. 

999,624.  TROI.LFIA’;  R.  Black,  Canonsburg,  Pa.  The  trolley  pole  is 
made  of  tubing  with  a  right-angle  elbow  between  the  car  top  and 
the  wheel. 

999,655.  ELECTROLYTE  FOR  DEPOSITING  ZINC;  E.  F.  Kern,  New 
York,  N.  Y.  App.  filed  Oct.  11,  1910.  Zinc  chloride,  sodium  alumi¬ 
num,  chloride,  sodium  chloride,  grape  sugar  -and  water. 

999,683.  INSL'L.ATOR;  A.  R.  Tinsley,  .Anstead,  AA'.  A'a.  -App.  filed 
March  1,  1910.  A  cap  is  located  between  spaced,  headed  standards ' 
and  a  removable  bridge  piece  is  constructed  to  engage  slidably  one 
standard  and  tilted  to  engage  the  other. 

999,690.  SYSTEM  OF  ELECTRICAL  DISTRIBUTIO’N ;  J.  L.  AA’ood- 
hridge,  Philadelphia,  Pa.  .Aiq).  filed  June  19,  1909.  A  regulating 
potential  controls  current  in  a  field  coil  and  the  latter  controls 


999,581. — Pressing  Irons. 

a  battery  current  for  starting  and  neutralizing  without  interrupting 
the  main  connections  for  opening  any  field  circuit. 

999,710.  CONST.ANT-TEMPER.ATURE  BATH;  T.  15.  Freas,  Chicago, 
Ill.  -App.  filed  Sept.  1,  1909.  One  heater  is  controlled  by  the  tem¬ 
perature  of  the  bath  itself  and  another  independent  heater  is  con¬ 
trolled  by  tile  temperature  of  the  surrounding  atmosphere. 

999.719.  ELECTRIC-FURNACE  F.I.IX  TROIbE;  C.  Hering,  Philadel¬ 
phia,  Pa.  .App.  filed  July  6.  1909.  Division  from  Patent  No. 

988,936.  Claims  an  electrode  of  such  length  and  uniform  cross- 
section  that  substantially  no  beat  will  flow  into  or  cut  of  the  fur¬ 
nace  through  the  hot  end  of  the  electrode. 

999.720.  FILFIC'TRIC  F'URN.ACE;  C.  Hering,  Philadelphia,  Pa.  -App. 
filed  F'eb.  17,  1911.  Division  from  Patent  No.  988,936.  Molten  con¬ 
ducting  material  serves  as  the  resistor  and  the  electroiles  are  so  pro¬ 
portioned  as  to  avoid  heat  loss  by  conduction  through  the  electrodes. 

Pate.nt  Issi’ED  luLv  25,  1911;  Delayed  in  Receipt. 

998.719.  TELFIPHONFI  SA'STEM;  C.  -A.  Simpson,  Chicago,  Ill.  .Apji. 
filed  Nov.  30.  1908.  Flliminates  the  cut  off  relay  and  at  the  same 
time  maintains  the  advantage  of  systems  provided  with  both  line 
and  cut-off  relays. 


